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150 to 200 tons o1 rock per 
hour is the rated output 
of the ‘75-B’’— an out- 
put that can be counted 
on as average, and some- 
times bettered when dig- 
ging and hauling condi- 
tions are favorable. 





You know some quarrymen— and so do 
we—who need more capacity than they 
can get out of a 2-yard shovel, but who 
have hesitated to invest the cost of a 
3-yard machine. 


The new ‘“‘75-B’’ BUCYRUS-ERIE Elec- 
tric has been developed to fit right in, 
and meet the 21-yard shovel need. 


It combines the speed and snap of the 
2-yard shovel with a working range that 
is within a few inches of the 3-yard 
shovel’s. 


A REAL 214-YARD SHOVEL - 
Not a 2-yard machine which has been 
“stepped up’’ in size, but a shovel de- 





signed and built from the ground up to 
handle its 2!4-yard dipper. 


Built along the same lines as the 100-B 
and 120-B BUCYRUS-ERIE, 3-yard and 4- 
yard shovels. With the same type of box- 
girder boom, made possible by the use of 
outside dipper handles — giving a stronger 
“business end’? with minimum weight. 


THOROUGHLY PROVEN IN 
RIGOROUS FIELD TESTING 
A machine that is as Reliable as the 
larger BUCYRUS-ERIE rock shovels. Thor- 
oughly dependable in continuous, hard 
service. 
Write for complete description of the 
75-B Bucyrus-Erie Electric. 


BUCYRUS-ERIE COMPANY 
General Offices: South Milwaukee, Wis. 


agencies in all principal countries. Ee rR. 
he. eta onl 
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MEN OF THE INDUSTRY 


The portraits printed on this page in each number of PIT and QUARRY 
are taken from our files and their selection is without significance as to 
current events or as to the position of the individual in the industry. 





Samuel M. Shallcross 


Mr. Shalleross is Vice President and General Manager 
of the American Lime & Stone Company of Bellefonte, Pennsylvania 
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Missouri Portland Cement Company's 


New Prestolith Velo Plant 


St. Louis High Early Strength Cement Mill Incorporates 
Many New Features 


By W. E. TRAUFFER 


Associate Editor, 


St. Louis, Missouri, recently completed and 

put into operation a new and modern plant 
at Prospect Hill, about 8 miles northeast of the 
center and just inside of the city limits of St. 
Louis. This plant, which manufactures “Presto- 
lith” Velo high early strength cement, is adjacent 
to the St. Louis Red Ring mills of the company 
near the bank of the Mississippi River, but is a 
separate unit. Actual construction was begun in 
September, 1927,-and the plant went into opera- 
tion on October 25, 1928. 


The plant at present has only one kiln with a 
capacity of 2,200 barrels daily, but is so designed 
that three more kilns can be installed at any time 
at a comparatively small cost. All foundations 


Ts Missouri Portland Cement Company of 
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and silos and the 223 foot kiln stack are of con- 
crete, while all of the buildings are structural steel 
with corrugated asbestos concrete sheathing. All 
of the flat roofed buildings have precast concrete 
roof slab and the others have corrugated asbestos 
concrete sheathing similar to that used for siding. 
This sheathing was supplied by plants adjacent to 
the mills who use the company’s cement for their 
product. 
Prestolith Velo Cement 

The Prestolith Velo cement manufactured has 
been successfully used in many important struc- 
tures and in pavements in St. Louis and other cities 
where a high early strength was necessary. Ex- 
haustive tests made by several well known testing 
laboratories have shown that this cement takes 











Aerial View of Velo Plant While Still Under Construction. The Red Ring Plant Is in the Background 


with the Clay and Shale Quarry to the Right 
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AIGE OF TEST - Oars. 


both its initial and final sets in about the same time 
that standard gray portland cement takes its ini- 
tial and final sets but that after the set is com- 
pleted it hardens much more rapidly. An average 
of the results of these tests shows that 95 per cent 
or better will pass a 200 mesh screen. The stand- 
ard Gilmore needle test gave an initial setting time 
of from 214 to 4 hours and final setting time of 
from 4 to 7 hours. 


The results of the tensile and compressive 
strength tests made by these laboratories were 
also very good. These are shown in the accom- 
panying charts. All tensile tests were made with 


standard briquettes of 1:3 mortar and compressive 
tests with 1:2:4 concrete using 6.0 gallons of 
water to the sack of cement, allowance being made 
for moisture in the aggregate. 
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Quarry Operations 

The raw materials used in the new plant are 
taken from the same sources as those being used 
in the Red Ring plant of the same company. The 
crushed stone quarry is located at Fort Bellefon- 
taine, about 8 miles from the plant and 16 miles 
north of St. Louis on the south bank of the Mis- 
souri River. The property consists of about 450 
acres on which are located the quarry proper, the 
crushing plant and a small village for housing the 
employes. The plant has an average output of 
about 54,000 tons of stone per month. 

Stripping is done by a Marion steam shovel and 
the dirt hauled to the levee in Western dump cars. 
Drilling is done by four 6 inch well drills, three 
being Sanderson “Cyclone” and one an Armstrong. 
Blasting is done by the bank method and 40 per 
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Shovel Loading Stone in the Quarry. 





The Stratified Character of the Limestone Deposit Is Clearly Shown 
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The Crushing Plant at Ft. Bellefontaine 


cent gelatin dynamite is used. Ingersoll-Rand jack- 
hammers do the drilling for secondary blasting. 

The present quarry face is about 65 feet in height 
but another 50 foot level will be begun in the near 
future. Soundings that have been made show a 
depth of at least 100 feet of stone below the pres- 
ent quarry floor so that the supply is practically 
inexhaustible. 


A concrete power house located on the levee con- 
tains the air compressor, pumping, and power 
equipment for the quarry. Power comes in from 
public service lines at 33,000 v. and is stepped 


down by a Westinghouse sub-station to 440 v. An 
Ingersoll-Rand compressor furnishes air for the 
jackhammers and a Fairbanks-Morse centrifugal 
pump furnishes water for the steam shovels. 


The Hammer-Mills at Velo Plant Which Reduce the Raw 
Material from the Quarries 
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Building at Quarry Containing Power Plant, 


and Pumping Equipment 


Air Compressors 
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hich Klevate Crushed Kaw Materlais to Svorage. 
Apron Feeders Which Receive Material from Cars Are Shown 
Below Trestle 


Skip Hoists WI terials: 





PIT AND QUARRY 


Loading and Crushing 


Marion Model 100 steam shovels mounted on 
caterpillars load the stone into narrow gauge end 
dump cars. They are hauled to the crushing plant 
by seven dinky locomotives, these being of Daven- 
port, Vulcan, and Porter make. The loaded cars 
are delivered to the foot of an incline leading to 
the primary crusher. One car at a time is hauled 
up the incline by a hoist and cable and dumped 
into an Allis-Chalmers No. 21 McCully crusher. 
This discharges onto a 54 inch Allis-Chalmers 
bucket elevator which feeds onto a 42 inch 
Stephens-Adamson belt conveyor. This conveyor 
distributes the stone, which is 8 inch and under, 
into concrete storage bins with a total capacity 
of 5,000 tons. These unload directly into standard 

| 50 ton bottom dump steel railroad cars owned by 

e . #8 | the company which are hauled over the Chicago, 

Dag Cia ‘ 094 Burlington and Quincy railroad to the cement 
- — plants at Prospect Hill. 


There is a very complete parts storage house 








Skip Hoist Operating Mechanism 


























Aerial View of Velo Plant Nearing Completion. Red Ring Plant 














February 13, 1929 PIT AND 
at the crushing plant so that any part can be re- 
placed at a moment’s notice. This building also 
houses the transformer station for the crushing 
plant. On the levee near the plant is another 
pump house where a steam driven pump fur- 
nishes water for the village and for the locomo- 
tives and shovels. The water lines are connected 
with those at the quarry pump house so that if 
either pump broke down there would be no delay 
in operations. 


The village in which the 112 men employed at 
the quarry and crushing plant and their families 
live is on the company property. There are stores 
which fill every need and truck gardens also on 
the property supply fresh vegetables in season. 
Each family has an individual home of its own 
while the single men live in a dormitory. The com- 
pany believes that good living conditions pay divi- 
dends in the form of satisfied employes and results 
bear out the soundness of this belief. 


In Background, Clay and Shale Quarry at Right 
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Cyleup Conveyor Drive 


Clay and Shale Quarry 
Clay and shale are taken from the same quarry 
as that for the Red Ring plant and are handled 
by the same equipment. 


This quarry is located a 
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Clay and Shale Quarry. Train of Cars in Center Foreground Being Hauled to Plant by Tractor 


short distance from both plants. The clay is ex- 
cavated by a Marion No. 37 electric shovel and 
the shale by a Marion Model 80. Both load into 
1 yard dump cars which are hauled by a tractor 
to the foot of the incline to the plant where a 
hoist chainway takes them to the top. Cars with 
clay and shale for the Red Ring plant dump di- 
rectly into a hammer-mill crusher while those for 
This dis- 


the Velo plant discharge into a hopper. 
charges into motor trucks which haul the clay up 
concrete ramp to a Smidth No. 26 clay wash mill. 





Cyleup Conveyor Which Takes 


Preliminary Mixing and Grinding 

The shale and limestone discharge onto two 
Stephens-Adamson apron feeders of very heavy 
construction which feed into 40 by 50 inch Dixie 
Mogul hammermills with traveling breaker plates. 
These reduce the materials to one inch size and 
discharge into hoppers which feed two automatic 
Beaumont skip hoists. These elevate the materials 
to storage bins from which a Cylcup conveyor 
carries them either direct to the mill bins or to 
four concrete silos each 35 feet in diameter by 60 





Raw Materials to and from Storage 
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View of Velo Plant from South with Coal Elevating Conveyor and Storage Silo in Left Foreground 


feet high, from which it can also draw them. The 
skip hoists are two distinct units each with an 80 
cu. ft. capacity bucket and having a combined ca- 
pacity of 300 t.p.h. Operation is entirely automatic 
and after being started each skip bucket ascends, 
discharges, descends, is reloaded and continues this 
cycle until stopped. Control is by push button and 


each hoist is driven by a 40 h. p. General Electric 
high torque motor. 


The raw materials are fed from the mill bins to 
two Smidth Unidan mills, one a No. 20, 39 feet 
long and the other a No. 16, 32 feet long and to a 
No. 20 tube mill, 24 feet long. These are all driven 
by Westinghouse Type HR Simplex synchronous 
motors of 600, 250 and 450 h.p., respectively. Ap- 
proximately 36 per cent of moisture is carried in 
the slurry which is pumped by two Wilfley pumps 
to three double correcting basins each 21 feet deep. 


Kiln Drive Showing Direct’ Speed Reducer Drive 
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One of the Cement Handling Pumps 


The clay from the wash mill is stored in a Smidth 
triple agitator from which it is pumped as needed 
by Wilfley pumps to the correcting basins. The cor- 
rected slurry from the correcting basins runs by 
gravity to one of two quintuple mixing basins 
which are equipped with Smidth agitators and 
from there is pumped by Wilfley pumps to the 
slurry storage under the kiln. 


Kiln and Cooler Operation 
An F. L. Smidth traveling agitator is installed 
in this slurry storage tank, which is 125 feet long 
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Heating End of Kiln Showing Cooler Units Attached 


by 35 feet wide and 21 feet deep and has a capacity 
of about 8,000 barrels of slurry. Cleveland and 
Foote speed reducers are used on this agitator for 
drive and agitation shafts. Slurry is fed to the 
kiln by a Smidth scoop slurry feeder. The amount 
of slurry fed is automatically regulated by a con- 
trol mechanism involving the use of a Stephens- 
Adamson J. F. S. variable speed transmission in 
addition to the usual check pot. 


The kiln was made by the Traylor Engineering 
Company and is 311 feet long with 4 tires. The 
clinkering zone is 11 feet 3 inches in diameter and 
the remainder 10 feet. It is driven by a 100 h.p. 
d.c. motor through a Falk speed reducer. The kiln 
has the Smidth patented chain system which cuts 
through the slurry, thus reducing the amount of 
fuel required and also trapping most of the dust, 
the balance of which is caught in the breeching 








Slurry Storage Basin with Traveling Agitator. 





Kiln in Background. 
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and added to the feed. Two Buffalo Forge Com- 
pany fans each driven by a 40 h.p. motor are con- 
trolled from the burners platform. The heat regis- 
tered by a pyrometer at the rear end of the kiln is 
shown on the burners panel at the front end by 
a vernier reading thermometer. 

The clinker is cooled in a Unax cooler of Smidth 
design attached to the kiln. This cooler consists of 
ten cooling units, each 4 feet 6 inches in diameter 
by 18 feet 6 inches long. The first quarter of each 
unit is brick lined while the last three-quarters 
has chains which take the heat out of the clinker. 


Final Grinding and Packing 


Clinker discharges from the Unax cooler into a 
Smidth Skipulter and thence into a Cylcup con- 
veyor which discharges into either the clinker 
storage silos or the mill bins direct. There are 
four of these silos, each 35 feet in diameter by 60 
feet high. Provision has been made for additional 
outside storage adjacent to the silos. The mill bins 
feed to two Richardson automatic proportioning 
scales where gypsum is added. Gypsum comes into 
the plant from an outside source in railroad box 
cars from which it is unloaded by hand onto a 
Jeffrey belt conveyor which feeds to the same Cyl- 
cup conveyor that handles the clinker. This con- 
veyor discharges into the three gypsum storage 
bins which were formed by walling up the inter- 
stices between the clinker storage silos. 

The scales feed the clinker and gypsum to a 
No. 20 Unidan mill 39 feet long from which a 
6 inch Fuller-Kinyon pump feeds to a Smidth 
No. 20 tube mill 24 feet long. Both of these mills 
are driven by Westinghouse Type HR Simplex 
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Cement Storage Silos and Packhouse 


synchronous motors of 600 and 450 h.p. respec- 
tively. Another 6 inch Fuller-Kinyon pumping 
system conveys the cement from the finish grind- 
ing mills to the cement storage silos. There are 
eight of these silos each 32 feet in diameter and 
70 feet high. 

Cement is drawn from these silos through six 
tunnels by a Smidth transferable Exbinner. A 
cross-conveyor carries the cement to the pack 
house where it goes through a Smidth screen into 
the packing bins. These feed two 3 tube Bates 
packers which are capable of turning out 16,000 
bags of cement per day. The packhouse is equipped 








Some of the Grinding Mills Showing Type 





of Synchronous Motor Drive Used 
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Some of the Employes’ Homes at Ft. Bellefontaine 

















Coal Conveyor Speed Reducer Drive 








with a Dust Recovering Corporation dust collect- 
ing system. 


Coal Handling 


Coal is dumped from railroad cars directly into 
a hopper under the track. It is then crushed by 
a Jeffrey hammer-mill and conveyed by an inclosed 
Weller bucket elevator to a concrete silo 25 feet 
in diameter and 40 feet high which has a capacity 
of 300 tons. This elevator is driven through a 
DeLaval speed reducer. The coal is conveyed from 
the silos to the plant by a Weller belt conveyor, 
also inclosed, which discharges into a bin feeding 
a Schaffer poidometer. This feeds into an F. L. 
Smidth Pyrator, No. 16-35, driven by a 250 h.p. 
Westinghouse Type HR Simplex synchronous mo- 











Gypsum and Finish Mill with Clinker 





Silos at Right 
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View of the Red Ring Plant 


tor, which dries and grinds the coal in one opera- 
tion. A Fuller-Kinyon pump then conveys the 
pulverized coal to the kiln room bin. 


Electric Power and Equipment 


Power is purchased from the Union Electric 
Light and Power Company of St. Louis for both 
quarry and cement plant operations. In addition 
to the transformers at the quarry and crushing 
plant there is an outdoor sub-station at the new 
cement plant. This as well as all of the motors 


One of the Three Tube Packers Coal Grinder and Dri 























The Plant Power House 


and practically all other electrical equipment was 
furnished by the Westinghouse Electric and Manu- 
facturing Company. 

The centrally located power house is of mono- 
lithic concrete construction and is very attractive 
in appearance. In addition to the Westinghouse 
switchboards and control systems it houses two 
Chandeyssen motor generator sets which are syn- 
chronous motors driving d.c. dynamos. These are 
used to furnish power to drive the kilns and the 
induced draft fans. As an emergency power 
standby one of these sets is direct connected 
through a Cutler Hammer magnetic clutch and a 
Falk reducer to a 240 h.p. Sterling gasoline engine 
so that it is possible to generate both a.c. and d.c. 
and thus operate any part of the plant. There are 
also two Pennsylvania air compressors, one low 
pressure for slurry agitation and the other high 
pressure for the Fuller-Kinyon pumping system 
and tool working. Power comes in at 33,000 v. 
and is stepped down to 2,200 volts for the larger 
motors and 440 volts for motors of under 50 h.p. 


Plant Construction 


Due to the unfavorable soil conditions it was 
found necessary to employ special methods of con- 
struction for the foundation piers. Borings showed 
that up to a depth of about 60 feet there were 
layers of clay and sand as well as veins of ground 
water which made it inadvisable to excavate by 
any ordinary method. Material with sufficient 
bearing value was found at 60 feet, consisting of 
shale, fireclay and hardpan. Test caissons were 
then put down and test piles driven to determine 
actual conditions and from the results of these 
tests it was decided to design the foundations using 
the bearing values for shale. 

Reinforced concrete caissons were sunk for the 
silo and chimney foundations and were then filled 
with concrete. The caissons were poured in place 
and after they had hardened sufficiently were sunk 
by excavating on the inside, allowing them to settle 
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into the ground. Additional sections were added 
as necessary until the proper depth was reached. 
After the chimney caisson was in place it was 
found unnecessary to fill it with concrete as it al- 
ready had sufficient stability. A large number of 
precast reinforced concrete piles were also used 
under the slurry basins, kiln piers and in various 
other places. 


The Red Ring Plant 


The Red Ring seven kiln plant was purchased 
in February, 1907, from the St. Louis Portland 
Cement Company. This plant has four 240 foot 
kilns, two Traylor and two Worthington, all of 
which are in continuous operation. There are also 
three 125 foot Mosser kilns which are used during 
the spring, summer and fall to supply the demand 
which exceeds the capacity of the 240 foot kilns. 
F. L. Smidth kominuters and tube mills are used 
for raw and finish grinding. This plant has a 
capacity of 7,000 barrels of standard portland per 
day. 




















Outdoor Sub-station at Velo Plant 


Plant Design 


The entire Velo plant including equipment, was 
designed and most of the equipment furnished by 
F. L. Smidth and Company, engineers, of New 
York. The plant is so designed that either Presto- 
lith Velo or standard Red Ring Portland cement 
may be manufactured without loss of time in 
changing from one to the other. Construction was 
under the supervision of O. E. Mogensen, secretary 
of that company, D. N. Armstrong, since deceased, 
who was Vice President and General Manager, and 
George Ross, General Superintendent, both of the 
Missouri Portland Cement Company. The Fruin- 
Colnon Contracting Company of St. Louis were 
the general contractors and built all of the founda- 


tions and superstructure with the exception of the 
(Continued on Page 68) 
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Limiting Concentrations in the Formation 


of Sorrel Cement 
By L. JESSER, VIENNA* 


hardening of sorrel cement and the relation be- 

tween the mechanism of these processes and the 
physical properties of the mortar, etc., that is pre- 
pared from this kind of cement, it is necessary to 
have available methods of investigation of a new 
sort. For the determination of the absorption 
isotherm, and hence the relation that exists be- 
tween the water content and the volume of the 
mortar and vapor pressure of water in the air in 
the state of equilibrium, which brings about excel- 
lent results in the case of the ordinary hydraulic 
cement mortars, does not give results with sorrel 
cement. In investigating this kind of cement there 
are two possible methods of attack that may used 
in addition to the one that has been described above 
as applying only to hydraulic cements. 

In the first place the mortar may be examined 
as it is allowed to remain at rest while containing 
its natural amount of moisture. In the second 
place the change in the tension of water in the 
sorrel cement may be determined as the cement re- 
mains in the previously mentioned condition. Par- 
ticular attention may, however, be paid to the rela- 
tion between the properties of the sorrel cement 
mortar and the change in water content and volume 
of the mortar as the latter is allowed to dry out. 

In accordance with the teachings of colloidal 
chemistry, we must. not assume in the case of 
sorrel cement that the magnesium chloride, which 
has not entered into reaction, is present in the 
solution form, considered in the physical sense of 
the word. It is far more likely that this “solution” 
is held fast as a liquid shell by the colloidal par- 
ticles through the action of surface energy, that 
is, it is absorbed. The molecules of water as well 
as the dissolved molecules of salt and the ions are 
the more strongly attracted by the colloidal par- 
ticles, the nearer they are to the surface of the 
latter. The status of the limiting film of liquid 
shell with respect to the air determines the pres- 
sure of water vapor in the mortar. In the case of 
sorrel cement it may be said that its water vapor 
tension also corresponds to the concentration of 
magnesium chloride in this limiting layer or film. 
Accordingly, changes in the vapor tension afford a 
picture of the change in concentration of the salt 
solution which is absorbed by the mortar gel 
through chemical reactions and drying. 

An indirect method may be used for the deter- 
mination of the approximate magnitude of the 
water vapor tension. Samples of mortar made in 


|: ORDER to explain the chemical processes of 





*Tonindustrie Zeitung, 1928. 





the form of rods of fifty centimeters length are 
placed within a hermetically sealed glass tube of 
300 cubic centimeters content and watch glasses 
containing salt solution of known concentration are 
placed alongside the mortar sample. The appara- 
tus is kept within a completely closed box which 
is maintained at as constant as possible a tempera- 
ture. If the tension of the comparative liquid is 
greater than that of the mortar, then it will yield 
water. If the vapor tension of the comparative 
liquid is, however, less than that of the mortar, 
then it will absorb water. If the watch glasses 
are weighed hourly, then it can be established that 
in the case of old mortars the changes in weight 
remain equal and that constantly the tension of 
the mortar is constant. On the other hand in the 
case of fresh mortar the hourly changes in weight 
vary, and hence the tension of the mortar is sub- 
ject to periodic variation. Constancy of the ten- 
sion within the mortar indicates that chemical 
reaction has ceased within it, while the hourly ob- 
served changes in tension hint that the status of 
the mortar is also changing from hour to hour. 
The author has been much interested in these 
phenomena and in deriving from them conclusions 
which are of particular value in the use of sorrel 
cement and the mortar that is made from it. The 
author is only interested in the average values of 
this periodically changing tension. The determina- 
tion of this variation is accomplished by allowing 
the comparative solution to stand in contact with 
the mortar for three hours. 

The following results were then found: Mag- 
nesium chloride solution of 16 degrees Be. concen- 
tration gave up water in the average amount of 
1.3x10° grams, while a 13 degree Be. concentration 
solution absorbed water in the amount of 2.5x10° 
grams, both figures being per hour. 

Interpolation allows the following calculation to 
be made. The average tension of the mortar then 
corresponds approximately to that of a solution 
of magnesium chloride of 15.2 degrees Be. hence 
12.3 millimeters at 15 degrees C. 


Development of Strength of Sorrel Cement 
Without Access of Air 


It is known that the sorrel cement mortar when 
allowed to remain in a normal state of moisture 
content will expand to a considerable degree (from 
0.15 to 0.9 per cent) and that the drying-out of 
fresh mortar acts against this expansion. This 
property corresponds entirely to the behavior of 
the Portland cement mortar while it hardens in 
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water and in air. In this case we have a common 
property of the mortar colloid manifested. On the 
other hand special characteristics of the sorrel 
cement mortar come into play in the development 
of strength in such mortars in their actual use. 
Thus, for example, it has been found that mortar, 
which is composed of one hundred parts by weight 
of burnt caustic magnesite, 33 parts by weight of 
sawdust and magnesium chloride solutions of 14, 
17, 20 and 23 degrees Be. concentration will give 
the following results. The mortars are allowed to 


set in the normal way containing just their own 
amount of water. 


_ WASSER AUF 100 K.Mg. 
100,,,, 
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Tensile Strength of the Sorrel Cement Mortar 
In Kilograms 


Mortar A Mortar C 
Solution Used to Make Mortar, Strength in 
Degrees Be. 

14 
9.2 


Time 
Allowed 
to Remain, 
Days 17 
3 8.4 
7 10.8 20.0 36.4 12.1 18.4 24.6 38.4 
28 13.2 24.2 38.6 13.2 22.4 35.5 43.6 


Mortar A, which was made with a solution of 
magnesium chloride of 17 degrees Be. concentra- 
tion and mortar C, made with a solution of the 
same salt at 14 degrees Be. concentration were 
still soft after being allowed to remain for 28 days 
and could be easily cut. Hence they showed none 
of the characteristic sorrel cement hardening. The 
same phencmenon could be observed as well with 
solutions of magnesium chloride of higher concen- 
tration, as the increase in the strength of these 
mortars took place progressively with the time of 
standing. Furthermore tensile tests were made 
with the mortar A and a solution of magnesium 
chloride of 17 degrees Be. concentration and with 
mortar C and a solution of 14 degrees Be. concen- 
tration, the samples being allowed to remain in 


20 
13.6 


23 
30.0 


17 
14.2 


20 
21.4 


23 
32.2 
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air with fifty per cent relative humidity as usual. 
It will be remembered that the other tests were 
made in the exclusion of air, the only moisture 
present being that in the mortars themselves. The 
following results were obtained: 


Mortar A, 17° Be. 
Solution 
9.2 kilograms 


Drying 
Cut Period 
3 days 


Mortar C, 14° Be. 
Solution 

10.4 kilograms 

7 days 15.0 kilograms 18.6 kilograms 

a28 days 25.0 kilograms 24.2 kilograms 


The low strength of these mortars after three days 
is noticeable. The mortars remain soft and easily 
cut during this period of drying out, and hence 
they behaved just in the same way as when they 
were allowed to remain in the presence of their 
own moisture without access of air. On the other 
hand a steady increase in the strength of the 
samples was noticed from the seventh day on. 


Water Vapor Pressure in the Mortar 


The mortars, which remained soft, did not show 
any noticeable change in water vapor tension either 
after setting or after being allowed to remain for 
28 days in the absence of air. A change in the 
concentration of the slaking solution cannot there- 
fore be established here. Then the mortars with 
the concentrations, at which they remained soft 
when allowed to remain in contact with their own 
moisture content in the absence of air, and also 
with a solution of 20 degrees Be. concentration, 
were dried in dessicators over sulphuric acid of six 
to four millimeters tension, and the water loss 
was determined daily within the first five days and 
thereafter after several days had elapsed in the 
remainder of the test. The water vapor tension in 
the mortars was also determined. The changes in 
the vapor tension of water in its relation to the 
water content of the dried out mortar can be seen 
from the accompanying curve figure. Values are 
shown in the curves up to a maximum of ten days 
of drying. 

The relation between the water tension of water 
and concentration, consequently between the water 
content of the solution of magnesium chloride iself 
as well is a parabolic one (this is not indicated in 
the curve diagram). On the other hand the ten- 
sion curves of drying out of the mortar deviate 
quite considerably from the parabolic form. The 
most important thing that must be observed is 
that immediately after setting (eighteen hours 
after the cement has been mixed) the vapor ten- 
sion of the mortars A and C rises with solutions 
of 20 degrees Be. concentration, which means that 
the concentration of the absorbed salt solution de- 
creases. In the case of the mortar A the rise in 
tension corresponds to a diminution in concentra- 
tion from 20 degrees Be. to 18.5 degrees Be., in the 
case of mortar C from 20 degrees Be. to 17 degrees 
Be. Mortar A behaves in such a manner that in 
the first three days of drying out process the mor- 
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tar tension decreases; then, however, the curve 
bends upwards into the tension region of an ap- 
proximately 21 degrees Be. concentrated solution 
and then runs along in the reversed S form. It is 
also remarked that in the case of a solution of 21 
degrees Be. concentration and over half of the 
water which is evaporated during drying is given 
off with comparatively slight change in the mortar 
tension (6.8 per cent against a total water removal 
of 13.2 per cent). On the other hand in the case 
of mortar C the concentration, 17 degrees Be., re- 
mains unchanged for a long time during the drying 
process. This is the concentration that the mortar 
had when allowed to remain in absence of air. Then 
the vapor tension decreases constantly. The varia- 
tion in the tension during the drying out of the 
mortar with 17 degrees Be. concentrated slaking 
solution corresponds to the curve B. In this case 
the progress of the setting process does not in- 
crease the vapor tension. The drying out curve, 
however, runs analogously with that of the mor- 
tar A. The only difference is that the bend of 
the curve upward takes place with considerably 
more marked reduction of the vapor tension. 

The increase of the vapor tension during setting 
with chloride of magnesia solution of 20 degrees 
Be. concentration and the nature of the bend in 
the drying out curve can be recognized as taking 
the form of an inverted S. 

A process takes place both during the setting 
period and the drying out period as well, which 
tends to increase the vapor tension of the water 
in the mortar, and consequently to reduce the con- 
centration of the absorbed solution of magnesium 
chloride. 

The setting-in of the tension-increasing reaction 
is connected with a definite concentration of the 
slaking solution and the attainment of a definite 
concentration of magnesium chloride during the 
drying out period. 

Hence a definite lower limit of the action of 
magnesium chloride concentrations exists, which is 
again different with individual caustic magnesites. 
These characteristics are particularly clearly mani- 
fested in the case of mortar A. Insthis case the 
concentration, 20 degrees Be., has a tension-in- 
creasing effect during setting and hence a concen- 
tration-decreasing ecect as well. However, the 
concentration of the absorbed solution, which is 
raised to 18 degrees Be. during setting is no longer 
in a position to bring about the described effect. 
This action sets in again during the drying out 
process only when it has again attained the con- 
centration of 20 to 21 degrees Be. by the evapora- 
tion of water. This is recognizable in the approxi- 
mately horizontal course of the curve, hence in the 
large removal of water with quite small reduction 
in tension. 

When these observations are connected with the 
afore-described development of strength while the 
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mortars are allowed to remain in a box shut off 
from the external air, then it is seen that the 
limiting concentration of the increase in tension 
divides two stages of the development of strength 
in the mortar. When the concentration of the 
magnesium chloride solution is less than this limit- 
ing concentration, then the mortar remains soft 
even when allowed to remain longer in absence of 
air. On the other hand when it is greater, then 
sorrel cement hardening sets in. The following 
important conclusion can then be drawn. 


There is a tendency during the formation of 
Sorrel cement for the concentration of the ab- 
sorbed solution to be reduced. But this is con- 
nected with a definite minimum concentration 
of the solution of magnesium chloride, whose 
magnitude is again a specific property of the 
used caustic magnesite. 

A series of three hundred tests showed that this 
limiting concentration in commercial products is 
between 19 and 14 degrees Be. Sorrel cement 
mortars, which are made with magnesium sulphate 
solutions or magnesium nitrate solutions, behave 
in the same manner. Magnesia, which has been 
absorbed water during the storage of the mortar, 
requires higher concentrations than the same qual- 
ity of product but in the fresh state for the forma- 
tion of sorrel cement. It must, therefore, never 
be concluded that a caustic magnesite is better, 
the smaller the concentration of magnesium 
chloride, at which formation of sorrel takes place. 
Hence we may speak here of the possibility of pep- 
tonizing and coagulating phenomena having a part 
in the mechanism of this process. 


The existence of the limiting concentration of 
sorrel cement formation would also be observed in 
mortars, which were allowed to harden at high 
temperatures with no other water present than 
what exists in the mortar itself. The hardening of 
the mortars, however, takes place quite differently 
in the hot than at the ordinary room temperature. 
At the room temperature, the temperature of the 
mortar rises only a few degrees during the setting 
process, and the strength of the mortar increases 
considerably as its age increases. The progress of 
this hardening process is similar to that of Port- 
land cement which is kept under water. On the 
other hand the hardening of the sorrel cement at 
high temperatures corresponds to the hardening 
of aluminous cement. In both cases, the hardening 
progresses in the first few days in the manner of 
a two-staged exothermic reaction. When the sorrel 
cement mortar is allowed to remain in a vessel 
from which the air is excluded but which is heated 
with warm air, then the temperature rises more 
or less rapidly to 47 degrees C. Then the second 
exothermic reaction sets in and this has the effect 
of increasing the temperature within one hour, and 
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in other cases within a still shorter period of time, 
to 60 to 80 degrees C. In this connection, the 
important observation is that both in the case of 
aluminous cement and in the case of sorrel cement 
which is hardened at high temperatures the de- 
velopment of the strength of the cement takes 
place simultaneously with the second exothermic 
reaction, and that consequently this increase in 
temperature is the thermal effect of the strength- 
increasing colloidal reaction. Thus for example it 
was found that in the case of aluminous cement 
which had been made up in the regular one to 
three mixture no strength was developed within 
fourteen hours. After a period of seventeen hours 
had elapsed the strength in tension was 14.2 kilo- 
grams per square centimeter, after twenty hours 
21 kilograms per square centimeter, after 24 hours 
24.6 kilograms per square centimeter and then it 
increased to 41 kilograms per square centimeter 
within a period of seven days. In this case the 
second exothermic reaction set in at the fourteenth 
hour. 


In spite of the essentially different course of the 
reaction of the hardening of sorrel cement at the 
room temperature and at elevated temperatures as 
well, the existence of limiting concentration is also 
observed when the hardening process is allowed to 
proceed at a high temperature. This is shown by 
the strength in tension of the mortars made with 


one hundred parts by weight of caustic magnesite 
(the finest ground dust from the burning kilns), 
53 parts by weight of sawdust and a solution whose 


concentration is from 13 to 29 degrees Be. The 
hardening of this mortar is effected in hermetically 
sealed boxes at a temperature of 60 degrees C. 
The following results were obtained. The strength 
in tension with solutions of 13, 15, 17, 19 and 21 
degrees Be. concentration varied between 7.2 to 
7.8 kilograms per square centimeter; on the other 
hand with solutions of 23 degrees Be. concentration 
the strength in tension was 12.4 kilograms per 
square centimeter, with solutions of 25 degrees Be. 
concentration the strength was 17.9 kilograms per 
square centimeter, with 29 degrees Be. concentra- 
tion the strength in tension was 23.8 kilograms 
per square centimeter. The limiting concentration 
of the formation of sorrel cement lies accordingly 
in these tests between 21 and 23 degrees Be. con- 
centration. The limits of concentration in the case 
of commercial varieties of magnesites lie accord- 
ingly between 17 and 20 degrees Be. when the 
hardening of the mortar is allowed to take place 
at an elevated temperature. The sorrel cement 
mortar behaves analogously when made up with 
solutions of magnesium sulphate. Other reports 
will be made on the value of these theoretical ob- 
servations in the actual practical use of sorrel 
cement. 


Bureau of Mines Investigates 
Mineral Possibilities 


On the public domain, says the Geological Sur- 
vey, there are 30,000,000 acres of coal land which 
contain 200,000,000,000 tons of fuel for the future. 
This single item gives an idea of the latent values 
that still remain in Government-owned land. 


There are half a million acres of phosphate land, 
says a statement from the Department of the In- 
terior, that can supply 8,000,000,000 tons of this 
essential fertilizer as its need on American farms 
is better realized. There is an undetermined acre- 
age of potash deposits, the best of which yet dis- 
covered are on public lands. There are 65 developed 
oil and gas fields with an annual production of 33,- 
000,000 barrels of oil. There are 4,000,000 acres 
of oil shale from which possibly 60,000,000,000 bar- 
rels of oil can be extracted when high prices arrive 
to warrant the higher cost. 


The general policy of the Federal Government as 
reflected in recent legislation is to retain the owner- 
ship of the principal natural resources of its re- 
maining public lands, permitting the development 
of these resources only under lease or permit. In 
order to carry out this policy it is necessary to ex- 
amine and classify all the public lands with refer- 
ence to their highest use or value. This work of 
classifying all the public lands and leasing the min- 
eral lands has been assigned to the Geological Sur- 
vey. 

An indication of the extent to which use is now 
being made of our mineral and water power re- 
sources, under permit or lease, may be gleaned 
from the following statistics: 


Out of a total of nearly 13,000,000 horsepower 
now developed in the United States, more than 4,- 
500,000 horsepower is developed on public lands 
or navigable streams, under authorization of the 
Federal Government. 


From the passage of the mineral leasing law in 
1920 to June 30, 1928, 197,000,000 barrels of oil has 
been produced from public lands under Government 
lease or permit, of which more than 23,000,000 bar- 
rels was produced in the fiscal year ended June 30, 
1928. 


At the end of the fiscal year 1928 nearly 22,000 
mineral permits, leases, and licenses were under 
supervision by the Geological Survey. Certain su- 
pervisory work in connection with the naval petro- 
leum reserves is done by the Survey on behalf of 
the Bureau of Engineering, Department of the 
Navy, and similar work in connection with some 
Indian reservations is done on behalf of the Office 
of Indian Affairs. The royalties from oil produced 
on naval petroleum reserves and Indian lands for 
the year ended June 30, 1928, amounted to over 
$9,000,000, 
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Plant Records That Save Money 


BY J. J. BERLINER 


machinery and plant records are almost vital. 

Yet it is surprising how few concerns have 
recognized the advantages of keeping proper 
records of machinery and plant; or, recognizing 
them, have taken the trouble to compile adequate 
records and keep them up to date. And yet the 
detailed inventory records of machinery and plant 
equipment, trucks and the like, are of incalculable 
value to an efficiently run business, and will repay, 
over and over again, the time spent in making them 
reliable. The following are a few of the advantages 
obtained from keeping these records: 


1. They provide in convenient form a complete 
inventory of machinery and plant, available at any 
time for insurance purposes, etc. 

2. They show at what value every item of ma- 
chinery and plant stands in the financial books of 
the concern at any given date. 


3. They enable depreciation to be intelligently 
applied to each item with due reference to its 
nature, probable life, etc. 


4. They will show in time whether the rate of 
depreciation written off is sufficient or not. 


5. For the purpose of income taxes, they facili- 
tate the making up of the depreciation schedules 
and obsolescence claims and ensure that no prop- 
erly deductible claim is overlooked. 


These records can be installed very easily with- 
out the usual difficulties of installing that take 
place when new records are being put into opera- 
tion. In the first place, a complete inventory of 
the machinery and plant is made, and values are 


. O THE efficiently run manufacturing business, 


placed upon the different individual items which, 
in the aggregate, will balance with the amount of 
the machinery and plant accounts on the general 
books of the concern. This is important, because 
the machinery and plant records are essentially an 
analysis in detail of the machinery and plant ledger 
accounts. 

After the inventory has been made, a number 
is given to each item and painted or stencilled on 
it for identification purposes. 

Figure 1 shows the form for the inventory 
record of machinery and the plant. The principal 
thing to observe is that every item has a separate 
sheet or card which enables the records to be 
arranged in the most convenient way for the busi- 
ness. The form and its rulings are self explana- 
tory. Whether cards or loose leaves are used is a 
matter of individual discretion. 

The machinery and plant account in the general 
ledger may be compared with a controlling account 
for sundry or miscellaneous creditors where the 
accounts receivable ledgers are self balancing. In 
fact, they are very much similar. The controlling 
account shows in the aggregate the sums due by 
customers, details of which will be found in the 
sales ledgers. In the same way details of the 
machinery and plant accounts will be found in the 
inventory records, and when the net values of the 
different items are totaled up, the figure obtained 
should equal the balance at the debit of the 
machinery and plant accounts. 

It is therefore important that the inventory 
records and the machinery and plant accounts 
should be reconciled every time the general books 
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Figure 1.—Inventory Record Form for Machinery and Plant 
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Figure 2.—Machinery Reconciliation Form 


are balanced. The reconciliation statement takes 
the form of Figure 2. The totals of this statement 
should agree with the corresponding figures in the 
machinery account. It should be noted further 
that the total figure for ordinary depreciation will 
be taken from this statement instead of being cal- 
culated at a percentage rate on the value of the 
machinery at the beginning or end of the fiscal 
year. 


It will be noted in Figure 1 that special columns 
have been provided for dealing with income tax 
allowances for wear and tear. These are necessary 
on the assumption that the income tax inspector 
may disagree with some of the rates of deprecia- 
tion used in writing off depreciation. Thus one 
concern might write off 20 per cent on some ma- 
chinery, which a revenue inspector might dispute. 
So it is essential that separate records be kept of 
the income tax rates of depreciation taken in order 
that the concern be in a position to substantiate 
their claims on the ground of obsolescence. 


Where new machinery has been installed in place 
of machinery not wholly worn out, or because the 
old machinery has become inadequate or obsolete, 
an allowance is allowed of so much of the cost of 
replacement as is equivalent to the written down 
value of the machinery and equipment replaced, 
less any sum realized by the sale of the old ma- 
chinery and equipment. Unlike the allowance for 
wear and tear, the amount claimed or written off is 
on the ground of obsolescence. 


An illustration will make this clear. Let us as- 
sume that a machine originally cost $12,000, and 
that depreciation or wear and tear has to date 
amounted to $10,000 and that the old machine has 
been replaced by a more efficient machine costing 
$11,000, the old one being sold as scrap for $800. 


The obsolescence claim would be as follows: 
Original cost of machine $12,000 
Less depreciation to date 


Book value to date 
Less sum realized as scrap 


Claim for obsolescence 

If properly kept, the inventory records will give, 
at a glance, all the information required to enable 
claims of this kind to be satisfactorily made. 

In addition, inventory records make possible a 
comparison of book values with the present day 
values and enable calculations to be made of allow- 
ances by way of special depreciation, for substan- 
tial drop in values which may have taken place. 





1929 Handbook Ready 


For Distribution 

The 1929 revised and enlarged edition of the 
Pit and Quarry Handbook for producers and man- 
ufacturers of cement, lime, gypsum, crushed stone, 
sand and gravel and other non-metallic minerals 
is now ready for distribution. This book has the 
same beautiful, semi-fiexible, round cornered fab- 
ricoid binding as the 1928 edition. 

The new Handbook renders more or less obso- 
lete the previous issue because of new developments 
in the various non-metallic mineral industries and 
changes in operating practice. New sections added 
to the book in addition to rewriting, revision and 
enlargement of other sections make the 1929 
Handbook much more complete, useful and up-to- 
date than the obsolete 1928 edition. Those who 
have not already subscribed for the 1929 Hand- 
book may obtain copies direct from us at Two 
Dollars per copy. 
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Discussing Talc With a Producer 
and Describing the Plant 


By F. A. WESTBROOK 


the tale industry is that this material 

is absolutely necessary in the manufac- 
ture of many products, but that the quantity re- 
quired, except in a few industries, is extremely 
small,” says J. B. Aikman. “Although it is one 
of the most widely used of all the non-metallic 
minerals, the total quantity sold by producers in 
1927 in the United States amounted to only about 
192,000 tons, at a value of about $2,230,000. The 
result is that it is not a large scale business and 
the competition is severe.” 

J. B. Aikman is manager and assistant treas- 
urer of the Vermont Talc Company, of Chester, 
Vermont. He is also an engineer, a member of the 
Board of Directors of the Associated Industries of 
Vermont, and so much interested in his product 
and the various matters relating to its produc- 
tion and sale that whatever he has to say on the 
subject is authoritative and well worth consider- 
ing. His broad, well-balanced viewpoint would 
apply to conditions in other branches of the non- 
metallic mineral industries. 

“The extensive application of tale to other than 
toilet purposes is largely a development of the 
last twenty-five years,” continued Mr. Aikman. 
“Indeed, this is equally true of most non-metallic 
minerals, for comparatively little thought, much 
less scientific research, was devoted to this class 
of minerals, before the opening of the twentieth 
century. 

“Tale in the form of soapstone has been well 
known and generally used in a small way for a 
century or more—largely for domestic utensils 
such as bowls, pots, footwarmers, linings for fire- 
places, etc. Its extraordinary heat-retaining and 
heat-resisting properties together with the ease 
with which it may be carved, whittled and fash- 
ioned to almost any form, because of its peculiar 
softness, are its most obvious characteristics and 
hence were early recognized. But the real com- 
mercial exploitation of tale has mainly occurred 
since 1900, and now by far the largest volume in 
weight and value is used in the form of a finely 
ground powder, ranging from forty to two hundred 
mesh. 

“In addition to its marked capacity to retain 
and resist heat, tale stubbornly repels the action 
of practically all acids and alkalies and has such 
dielectric strength that 30,000 to 40,000 volts are 
required to pierce a slab one-half inch thick. 

“Perhaps its most remarkable trait is its unique 
behavior under heat as shown in the process of 


6“ Ox of the most remarkable facts about 




















Fred Ramsey, Quarry Foreman, Left; George L. Warren, 
Superintendent, Right 


making gas tips and fittings for gas stoves, burn- 
ers for motor truck headlights, fittings for elec- 
tric switchboards, etc. These are made from a 
very high grade called lava talc, fine grained and 
quite uniform in texture. Despite its softness, such 
tale is machined, including turning, drilling, and 
cutting of threads, all to the nicety of iron and 
steel. After baking these parts at a temperature 
of about 1800 degrees, they become hard enough 
to cut glass, but the expansion and contraction 
from heating and subsequent cooling is so mi- 
nute, that the shape and size of the pieces and 
the accuracy of milling remain unimpaired. 

“Its colloidal and absorptive qualities, however, 
are those which have led to the greatest use of 
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ground tale. So pronounced are these that as a 
filler in paper making it exceeds by a wide margin 
all other competing clays in the very important 
property of retention, while its colloidal nature 
makes an added appeal to the paper maker, by 
reason of its capacity to remain longer suspended 
in water than other fillers. 

“The same traits form the basis of its valuable 
application to other industries, such as rubber, to 
prevent sticking of rubber compounds to hot rolls; 
in the manufacture of insulated wire and cables, 
toilet and foot powders, foundry facings, lubri- 
cants, twine; in the making of certain chemicals; 
as well as many others, in which the consumption 
though small in volume is no less indispensable. 

“Tale is not an original mineral, but rather a 
secondary geological product being the result of 
alterations of other magnesium silicates, or, in 
cases, carbonates. It is found about equally dis- 
tributed among igneous and sedimentary rocks. 
The parent rock that originates it varies, but is 
mostly Tremolite. fa 

“Generally speaking, talc deposits are in lenses 
of pod or cigar shape, differing widely in size, and 
lie with the longer axis pointing roughly north and 
south. In Vermont, they are found usually be- 
tween chlorite schist or black wall and serpentine. 

“Chemically, tale may be described as a hydrous 
magnesium silicate formula H.Mg. (SiO3)4. Theo- 
retically pure tale would contain SiO. 63.5 per cent 
magnesia MgO 31.7 per cent, chemically combined 
water H.O 4.8 per cent. But tale of such purity 


has never been found in nature. Perhaps the near- 
est approach to it to be found in this country is 
from the Death Valley region in southern Cali- 
fornia near Los Angeles. This being obviously of 
very high grade, naturally commands the favor of 
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View of Plant Showing One of Storage Sheds at Right. Note 
Well Kept Grounds 


manufacturers of complexion powders, who are 
most exacting consumers. 

“The so-called impurities usually found with 
crude tale are alumina Al.Os, iron oxide Fe.O, or 
FeO, and sometimes lime as calcite Ca CO;. For 
some uses one or more of these may be objection- 
able, while in other cases they may be desirable. 

“Tale and soapstone are to be found in most 
countries, but only in a few is the production of 
consequence. This is because it is a comparatively 
low priced material that will not stand high trans- 
portation charges and must rely for its consump- 
tion on conditions of high industrial development. 

“Of this world’s total production of commercial 
tale the United States furnishes about 65 per cent, 
France 13.5 per cent, Italy 7.5 per cent, Germany 


and Austria 5.4 per cent, Canada 4.7 per cent, with — 


the remaining small balance from widely scattered 
countries. 

“The production of tale in this country is mostly 
in the states of Vermont and New York, each con- 
tributing from 30 to 40 per cent of the total ton- 
nage, with much smaller amounts from California, 
Washington, Virginia, Maryland, New Jersey, 
Pennsylvania, North Carolina and Georgia. Be- 
cause of its superior white color, the New York 
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One of Two Five Roller, High Side, Grinding Mills Shown from 
Stone Bin 


product commands higher prices than that of Ver- 
mont, and hence the annual production of the 
former usually exceeds in value, though not always 
in tonnage, that of the latter. Virginia is the larg- 
est producer of soapstone. 

“The present mining and grinding capacity of 
this country is considerably greater than consump- 
tion except in periods of unusual industrial activ- 
ity. While it is used even now in some forty or 
fifty industries, only a half dozen or so take it in 
large volume, but there are grounds for hope of 
gradual improvement in this condition as the many 
valuable and exceptional properties of this mineral 
become better known to manufacturing industries 
generally. 

“It is at this point that I wish to make a strong 
plea for the application of scientific research con- 
cerning the chemical and physical properties of 
tale, not only with respect to its individual char- 
acteristics but also how it will act in the presence 
of other materials under a great variety of condi- 
tions,” continued Mr. Aikman with emphasis. “In 
uo other way will it be possible to promote the in- 
crease of its production and in no other way will it 
be possible to protect it or its producer from un- 
fair competition. All possible facts concerning it 
must be made available for all who are interested. 

“Of course, the chemical and physical properties 
of any raw material must determine its adapt- 
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Gasoline Engine Driven Hoist at Quarry 


ability for various uses. In the case of talc, its 
chemical nature cannot very well be modified, and, 
moreover, this is not necessary, as it undergoes no 
chemical change in most uses to which it is applied. 

“Its physical properties, however, are of the ut- 
most importance to consumers, and these are sus- 
ceptible of modification and control within reason- 
able limits through the methods of its preparation 
for the market, if only the facts are known. 

“Unfortunately, however, little knowledge exists 
as to the exact chemical and physical requirements 
of the various manufacturing processes in which it 
has thus far been employed. Hence, its marketing 
has depended altogether too much on individual 
opinion, prejudice and all around rule-of-thumb 
considerations. 

“As a result of present conditions it is often mis- 
judged and made to suffer from unjust competition 
with other materials with which it is not fairly 
comparable. On the other hand, this ignorance 
sometimes leads to attempts to use tale for pur- 
poses for which it is unsuited with the ensuing 
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Finished Stores. Freight Loading Platform at Right 


natural damage to its prestige as a raw material. 

“Standardized methods, acceptable alike to pro- 
ducers and consumers, have yet to be devised and 
adopted for testing those physical properties which 
are the foundation of its successful and advan- 
tageous sale and use. The most important of these 
properties are hardness, color, size of grain, shape 
of grain, “slip,” specific gravity, character of grit, 
absorptive power and: behavior under heat. Sci- 
entific research and standardization are the only 
answer to these difficulties and, furthermore, the 
development of new uses also is dependent on such 
activity. 

“It is not to be understood that nothing has been 
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done along these lines, but what has been accom- 
plished is wholly inadequate.” 

The mining and manufacturing methods em- 
ployed by Mr. Aikman are up-to-date and interest- 
ing, especially as he makes a point of producing a 
material of high quality. When he took over the 
management of the property in 1920 the tale was 
taken out: from a shaft mine which had reached a 
depth of 185 feet and, as a result, had become 
difficult and inefficient, largely on account of the 
water which had to be pumped out. A new work- 
ing was started and it was possible to obtain mate- 
rial from an open quarry in the side of a hill. This 
has now been worked out and a drift is being 
started based on previously made borings. An- 
other drift is also being made at a new location 
and it is intended to join the two. Drilling for 
these operations is done with Denver Waugh drills 
and No. 2 Hercules Special explosive for blasting. 
These drills work with remarkable speed in the 
soft rock, a record of 6 feet in 214 minutes having 
been attained. A Denver Waugh air concrete 
breaker is used to break up the large blocks, which 
is done as much as possible at the top of the quarry 
so as not to have any more small pieces than neces- 
sary on the ground. 

Compressed air is supplied by a 110-foot Sullivan 
compressor driven by a 24 h.p. Buda gasoline en- 
gine. There is also a derrick equipped with a 
Flory hoist driven by an 18 h.p. Continental gaso- 
line engine. In addition to this machinery, there is 
a 83-inch Gould centrifugal pump capable of pump- 
ing 500 gallons per minute. This is by a 2-cylinder, 
9 to 12 h.p. Continental gasoline motor. It is hardly 
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Valve Bag Packer, Right; Burlap Bag Packer, Left 
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Old Surface Quarry and New Drift Under Development 
at Far End 





necessary to say that this extensive use of gasoline 
engines is due to the fact there is no electrical 
power available in this really remote mountain 
region where the mining operations are carried on, 
some nine miles from Chester. It is interesting to 
note that the replacement of the old steam engine 
with gasoline engines has resulted in a saving of 
25 per cent in fuel and that the Standard Oil Com- 
pany regularly delivers gasoline by the tank wagon 
load without extra charge. 

Tale is brought down from the mines by four 
Federal Knight trucks carrying two to three tons 
each. Each truck makes four round trips per day. 
This means that each truck is run in all almost 100 
miles per day, and in order to keep them in good 
condition they are laid up a half day each week for 
inspection, lubrication and whatever maintenance 
work may be necessary. One of these trucks has 
now been in operation for two years and given 
very satisfactory service, which, considering the 
mountain roads over which it has had to travel, is 
saying a great deal. It has been found that com- 
paratively light trucks equipped with pneumatic 
tires such as these give the fastest service, wear 
better and cause less damage to the highway. 


Tale is delivered at the plant in Chester inside 
the building. This is laid out with a long storage 
space on each side of the manufacturing portion. 
The stone is unloaded in the storage space, which 
is large enough to keep the plant running during 
the spring period when the trucks cannot operate. 
It will also be seen that a track extends the full 
length of the building, so that it is an easy matter 
to load the push car in the storage space and run it 
into the mill to the primary crusher. This is a No. 
214 Climax jaw crusher, which reduces the tale to 
pieces averaging about one to one and a half inches 
in size. The material then passes through a chute 
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Primary Crusher and Elevator to Stone Bin 





to a No. 1 Sturtevant rotary crusher, where it is 
further reduced to one-half inch to three-quarter 
inch in size. From here it is elevated to two stor- 
age bins at the top of the building, and is then fed 
by gravity by means of a Gagnon automatic feed 
control to the two Raymond five-roller high side 
mills. This is the final pulverizing operation and 
the powdered talc is then taken up by the Raymond 
air separator, which takes out the grit and drops 
it back to the mill and carries the finished product 
into the two bins. Under one of these is the Bates 
valve automatic packer and under the other the 
Howes packer for filling burlap bags. The Bates 
packer works extremely well with this finely pul- 
verized material, over 99 per cent of which will 
pass 200 mesh, as shown by a performance of five 
bags filled per minute per spout. This is more than 
twice as much, with only one attendant, as was 
formerly possible with two. It is the result of a 
little experimenting to determine the most effi- 
cient speed of the machine. Over the bins for the 
baggers there is a Raymond dust collector. Kraft 
paper valve bags without printing are purchased 
by the carload from the Raymond Bag Company 
and used for shipments to the paper manufac- 
turers so that they may finally be disposed of in the 
beaters when desirable. The burlap bags are 
weighed on Fairbanks platform scales. The pro- 
duction of the plant is 50 tons per day, with a 
personnel of five men in the grinding mill. 


The plant is located close to the Rutland Rail- 
road, so that a siding has been extended to the load- 
ing platform, where three cars may be loaded at 
once. The plant is also fully electrified with motors 
as follows: 

One 50 h.p. motor for crushing and elevating sys- 
tem. 
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The Storage Shed Showing Track for Car Which Transports Tale 
to the Primary Crusher 


Two 50 h.p. motors, one for each Raymond grind- 
ing mill. 

Two 35 h.p. motors, one for each Raymond air 
separating system. 

One 5 h.p. motor for Bates and Howe packers. 

Of these, three 50 h.p. are General Electric, two 
35 h.p. Crocker-Wheeler, one 5 h.p. Wagner and 
one 50 h.p. spare Howells. 

There is another thing about this plant which 
cannot fail to attract the attention of the visitor, 
and that is the extreme neatness and tidiness of the 
whole place. It is a hobby with Mr. Aikman and 
consistent with his idea of manufacturing a qual- 
ity product. 





Extracting Potash and Other Products 
From Greensands 


An investigation of some of the various pro- 
cesses proposed for the utilization of greensands, 
of which there are very large deposits along the 
Atlantic seaboard, is in progress at the Nonmetallic 
Minerals Station, of the United States Bureau of 
Mines, at New Brunsmick, New Jersey. A bibliog- 
raphy of the literature on greensands has been 
completed and will be published in the near future. 
An economic survey of some of the proposed pro- 
cesses is also in course of preparation. 

In the laboratory, experiments have been in 
progress for about two months on the so-called 
Charlton-Shreve process, involving the digestion of 
greensands with slaked lime at 200°c. The results 
of these experiments may be briefly summarized as 
follows: 

Digestion for two hours of 1 part greensand with 
. 0.9 parts of lime, and 5.0 parts of water at 200°c 
and 225 pounds pressure in an autoclave resulted 
‘in 55 per cent of the potash being rendered soluble. 
Digestion for four hours rendered soluble 67 per 
cent of the potash. The greensand used contained 
6.5 per cent potash, and was ground as fine as is 
possible in a small ball-mill. These results agree 
reasonably well with those of previous investi- 
gators. 








(Continued from Page 56) 
silos and the chimney. The silos were built by the 
Gamble Construction Company and the concrete 
kiln stack by the Boland Construction Company, 
both of St. Louis. 


Personnel 


The officers of the Missouri Portland Cement 
Company are: H. L. Block, President; Hiram Nor- 
cross, First Vice-President and General Manager; 
C. A. Homer, Vice-President; George H. Block, 
Vice-President; C. G. Besch, Vice-President and 
Treasurer; John H. Soell, Secretary; and George 
Ross, General Superintendent. 









Michigan Highway Conference 
Presents Interesting Program 


A slight change has been made in the schedule 
of the Michigan Highway Engineering Conference 
in order to avoid a conflict in dates with the Re- 
publican State Convention. Under the revised pro- 
gram, the first session will be a smoker at the 
Michigan Union on Wednesday evening, February 
20. Horatio S. Earle, first State Highway Com- 
missioner of Michigan, will preside and Dean H. C. 
Sadler will speak. 

The Thursday morning program will be in charge 
of the State Highway Department and at the after- 
noon session Hon. R. M. Smith, Deputy Minister 
of Highways of Ontario, will speak on Highway De- 
velopment in Canada, Robert Kingery, General 
Manager of the Chicago Regional Planning Asso- 
ciation, will give an illustrated talk on Highway 
Development in the Chicago Metropolitan Area, 
and P. J. Freeman, Chief Engineer of Tests of 
Allegheny County, Pennsylvania, will discuss En- 
forcement of Material Specifications. 

Friday will be County Commissioners’ and En- 
gineers’ Day, and the following papers will be pre- 
sented by county engineers: Small Bridge and Cul- 
vert Problems, by J. H. Dennis, Genesee County; 
County Road Maintenance, Organization, and Costs, 
by Ralph A. Ulbright, Sanilac County; Roadside 
Development, by J. M. Bennett, Wayne County; 
Developments in the Township Road Situation, by 
Otto S. Hess, Kent County; and County Road Num- 
bering, by F. L. Betts, Menominee County. 

A feature of general interest will be a lecture on 
The University of Michigan Greenland Expedi- 
tions, by Dr. William H. Hobbs. 

At the last session, on Saturday morning, there 
will be papers on the Protection of Railway Cross- 
ings, by Robert H. Ford, Assistant Chief Engineer, 
Chicago, Rock Island and Pacific Railway, Use of 
Automatic Signals on State and County Highways, 
by Rodger L. Morrison, Professor of Highway En- 
gineering and Highway Transport, University of 
Michigan, and Airports, by Stanley E. Knauss. 
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Various Types of Stone Storage Structures 
By M. E. CROSBY 
Chief Engineer, Burrell Engineering and Construction Company, Chicago, Illinois 


HILE our subject is the various types of 

V¢ stone storage structures or buildings, I 

shall concern myself more with the struc- 

tural features of the various types and particularly 

hope to bring out how the difference in these fea- 
tures affects the construction cost of each type. 

If ever the time did exist when the producer of 
crushed stone could establish haphazardly storage 
piles of a temporary nature for building up re- 
serves of his product, I believe we have passed that 
stage. The problem of getting his product to and 
from such piles as these cheaply has become too 
great, also the flexibility required in a present-day 
storage system is not founded on anything of a 
temporary or an emergency nature. A flexible and 
rapid handling storage system, handling the mate- 
rials mechanically, is just as important a part of a 
modern, up-to-date crushing plant as any other 
unit is. 

We find that the producers are giving more and 
more thought to the question of building up sup- 
plies of their products to take care of a sudden 
or a periodic peak load or demand. This is partic- 
ularly true in plants so located as to be dependent 
upon water transportation of their products to 
market. Here especially we have large quantities of 
stone being shipped at frequent intervals and at 
high rates of speed; in fact, the shipping rate in 
these cases is so far in excess of the normal pro- 
duction rate of the plant that some means of equal- 
izing the difference must be at hand. 

At plants like this we have shipments of stone 
exceeding 4,000 tons an hour and to take care of a 
shipment of such size, a flexible and rapid han- 
dling system must be in use. 

The first type, and naturally the most econom- 
ical form of storage would. be one similar to that 
shown in Figure 1. It consists essentially of a 
structure in the form of a bridge or gallery, en- 
closing or supporting usually one or more belt con- 
veyors, brought out overhead at a height to suit 
the height of the storage pile. The height of the 
bridge or gallery above ground is usually from 40 
to 50 feet. This bridge or gallery is supported at 
intervals which in this type may run as great as 
100 feet. The type of supports is rather immate- 
rial; they may be of structural steel, or as in this 
case, reinforced concrete. The initial cost of the 
reinforced concrete is a little higher than that of 
structural steel, but for services such as this, which 

is severe, there is not much doubt as to which of 
the two materials is to be preferred. 


*Abstract of a paper presented before the National Crushed 
Stone Association. 
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The reinforced concrete tunnel is located below 
the pile with the belt conveyor which is used for 
reclaiming, or withdrawing the material from the 
storage piles. This method of reclaiming the mate- 
rial will be more or less common of practically all 
the types discussed. We attach considerable im- 
portance to it, especially as we now have a grow- 
ing demand for stone of mixed sizes. I really know 
of no more satisfactory way of getting this mixture 
in product than through an arrangement of re- 
claiming materials such as this. Stone of various 
sizes is stored in different piles and drawn off to 
the belt conveyor simultaneously from three or four 
compartments. In this way practically any desired 
percentage of mixture is obtained. 

Usually, a structure of this type costs in the 
neighborhood of about $2.00 per ton of total stor- 
age, that is storage both live and dead. If we base 
these figures on live storage only, that is the 
amount of material which may be reclaimed 
directly by the belt conveyor without rehandling on 
room is also adjacent to the railroad siding and 
the pile, this price is practically doubled, as it takes 
just about one ton of dead storage to affect one ton 
of live in this type. 
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Figure 1—Consisting of a Structure in the Form of a Bridge, Supporting Belt Conveyors 
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Figure 2—With More Elaborate Structural Features 
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Oftentimes, we can take advantage of the site 
or plant location and build the storage on the side 
of a hill or at the toe of a hill, and in this way have 
the side of the hill serve as support for the live 
storage, thereby reducing the amount of dead stor- 
age by half. 

I wish to make perfectly clear that any figures 
of unit costs here presented have been taken from 
plants that have been built under ordinary or aver- 
age conditions of construction. It sometimes hap- 
pens, fortunately not frequently, that unusual or 
unforeseen difficulties are encountered in design 
or construction and at such times the final cost 
naturally exceeds that of any such figures as I 
am giving you here. Difficulty with foundations 
is the usual cause of this. 

Figure 2 is what we might call the second type 
of storage. Unfortunately, the structural features 
of the more common types of storage become more 
elaborate than is the case with the type just dis- 
cussed. This is brought about mainly through the 
more common practice of locating the screening 
machinery together with the structure enclosing 
this machinery directly above the pile. 

In spite of the fact that considerable simplifying 
could be done in the design, and considerable 
saving in cost thereby effected, if we were to 
locate this machinery elsewhere than directly 
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above the piles, it does seem impractical to do so. 
Designers have spent considerable time and study 
in an attempt to work up an arrangement of 
storage whereby the screening machinery would 
be confined to a separate building and the stone 
as separated in this building brought out to some 
simple form of storage similar to that shown in 
Figure 1. 

Usually from five to seven different sizes of 
product are being separated on the screening ma- 
chinery. This results in a corresponding number 
of belt conveyors being let out from the screens, 
if they are located in a separate house, and brought 
out over the storage. To enclose this number of 
belt conveyors, the structure above the storage 
must be enlarged, and it is really found more 
practical to enlarge it to a little further extent 
and to the degree necessary to enclose this screen- 
ing machine. 

The heavy weight of the screening machines 
together with the vibration of these machines in 
this type of structure limits the span of the bridge 
or gallery to about 50 or 60 feet. Also the heavy 
loads transferred through the bridge or gallery 
to the supports calls for the use of concrete or some 
massive material for the construction of these 
supports. 


With the span of the bridge limited 50 or 60 































































































































































































Figure 3—Circular Form of Silo Which Is Probably the Most Suitable for Enclosed Storage 
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feet, and with the size of the pile that we will 
wish to obtain, we find that this pile cuts the sup- 
ports to considerable height above the ground. 
The illustration will indicate that fairly well. This 
needs some form of retaining wall, and we there- 
fore build the supports, or as you might call them, 
partitions, in the manner indicated in the plan 
view, thereby effecting the double purpose of hav- 
ing the retaining wall to restrain the material and 
a massive wall structure to take the heavy loads 
from above. 

The section in the lower left hand corner shows 
that in this case we have two reclaiming tunnels 
instead of one. In storages of large capacity, the 
use of the second tunnel is certainly warranted. 
The amount of live storage is increased to a con- 
siderable extent; in fact, in this case, the live stor- 
age capacity of each compartment is increased by 
the amount of about 500 tons, and if we compare 
the extra cost of the second tunnel against this 
increase in live storage, the provision of the second 
tunnel is certainly worth while. 

The cost of a structure of this type works out 
usually at about $3.50 a ton, on the basis of total 
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storage, or about $5.50 on the basis of the live 
storage. These figures do not include any cost for 
screening machine or equipment. The type and 
arrangement of these machines is so different for 
each particular installation that it would not be 
advisable to include them in any study of structural 
costs; in fact, it would be meaningless to do so. 
So far, we have considered open storage, that 
is, storage arranged in such manner that the ma- 
terial is exposed to the weather. There are several 
reasons why a plant should have available a cer- 
tain amount of enclosed storage. This is partic- 
ularly true in northern localities, where climate 
is severe and shipping operations must be carried 
out regardless of adverse weather conditions. 
The circular form of silo or bin as shown in 
Figure 3 is, in fact has been for some time, the 
most suitable type of enclosed storage. We find 
it in use for the bulk storage of practically every 
known kind of material which may be handled 
satisfactorily to and from such an arrangement 
of bins or silos. In the crushed stone field it is 
used in diameters running to 35 or 40 feet and 
heights to 50 or 60 feet. In other fields or in- 
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Figure 4—Bins 35 Feet in Diameter by 50 Feet in Height on a Hillside 
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dustries, we have it in use in diameters as high 
as 50 feet and heights exceeding 100 feet. The 
particular arrangement illustrated in Figure 3 is a 
group of five bins which are 36 feet in diameter 
by 50 feet high. The capacity of each one of the 
bins is about 2000 tons. 


Here also we have the screening machinery lo- 
cated above the storage. The heavy weight of 
the machines together with the material, weighing 
nearly 100 pounds per cubic foot, results in a 
rather severe condition of load in the foundation 
or soil. In this particular case there is a load of 
6000 pounds a square foot, which is certainly the 
limit, unless piling or some other special form of 
reinforcement is used. However, with the foun- 
dations on rock, this load, of course, can be in- 
creased a good deal, and in such cases, the height 
of the bins may be increased. 


In other fields of work where silos have been 
used, we find usually the bins so built as to be 
close together, that is with the walls tangent to 
each other. It works out to some advantage for 
crushed stone storage to separate the bins, as in 
the case of Figure 3, we have bins of 36 foot 
diameter placed at 50 foot centers. The space 
outside or between these bins is used to advantage 
for additional storage when such is required. 


A form of trapdoor is placed in the bin wall at 
a height corresponding to the angle of repose of 
the material when the bin is full. Further addi- 
tion of material to the bin results in its discharge 
to the outside. In this way we can get from 50 
to 75 per cent of the storage that is inclosed within 
the bins themselves and it thus is a very cheap 
form of storage in case of emergency. 


Figure 4 shows another group of silos, or bins. 
These four shown are 35 feet in diameter by about 
50 feet in height. This particular installation was 
one of seven bins but there was insufficient room 
to get all of the seven in the illustration. This 
is a hillside plant, and the silos are stepped down 
to conform to the contour of the ground. If they 
were not, as far as design is concerned, they would 
be practically the same as those that were shown 
in Figure 3. 


The cost of silos, or bins, works out from $6.00 
to $8.00 per ton of storage. That is, the storage 
inclosed within the bins comes to that. If we 
include in our figures the storage available out- 
side, or between, the bins this price is reduced 
to about $5.50 per ton; in other words, it is about 
the same cost per ton as the type with the retain- 
ing wall shown in Figure 2. I believe that with 
the two installations working out at about the 
same unit cost there is little to be said as to which 
of the types is to be preferred. Certainly all argu- 
ments are in favor of the silo. 
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In all of these illustrations you have probably 
noted the type and materials of construction to 
be substantial and permanent throughout. I think 
I can say that today the tendency is in this direc- 
tion in the design of all parts of the crushing 
plant. The owners are looking for the most mod- 
ern and up-to-date machinery to produce their 
product at a minimum cost and they have sufficient 
regard for this equipment to house it properly. 
They are going to carry their operations over a 
long period of years and naturally are anxious 
to build their structures of such a type that they 
will serve them satisfactorily over this period with 
a minimum outlay for repairs, maintenance or 
replacements. 





Concentration of Low Grade 
Phosphate Ores by Flotation 


An investigation of the flotation of low-grade 
phosphate ores and waste material from the 
Florida washers has been in progress at the South- 
ern Experiment Station of the United States Bu- 
reau of Mines, Tuscaloosa, Alabama, for some time. 
Several reagent combinations that will effect sat- 
isfactory separations between the phosphate and 
the quartz, the main gangue impurity, have been 
developed. A procedure based upon a preliminary 
conditioning treatment with sodium sulphide, fol- 
lowed by roughing and cleaning flotation runs with 
cleic acid’ and sodium silicate, promises a low re- 
agent cost. This procedure has been applied using 
the hard waters from the Florida district. In the 
laboratory, washer rejects from an ore in which the 
phosphate grains are mainly dark iu color and 
fairly dense have been ground to pass 35 to 40- 
mesh and then treated in cyclic tests. The water 
used to pulp the samples has been conserved by 
settling and de-watering the products of each test, 
so that the new water added averages less than 
the weight of ore treated. In tests with raw water 
the reagent consumption is high but by reuse of 
the water the reagents necessary to effect satisfac- 
tory separations between the phosphate and quartz 
have been reduced to amounts comparable with the 
consumption in distilled water. The indicated re- 
agent consumption in pounds per ton of material 
treated is as follows: 


Pounds 
Sodium sulphide (fused, 60% com.) . .1.5-2.0 
Oleic acid (commercial) ............ 0.7-1.0 
Sodium silicate (commercial)....... 0.15-0.3 


At present market prices the indicated cost is from 
11 to 15c, for reagents. Satisfactory separations 
have been obtained with recoveries of from 85 to 
90% of the phosphate in concentrates that are 
commercial in grade with a single cleaning opera- 
tion. 
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Moder Kiln Design 


By E. L. JOHNSON* 


developed into a very important branch of 

the constructional and chemical industries. 
It is not the intention of this paper to cover that 
development through the ages, but to accept the 
position such as it is today and to consider only 
the most modern plant, that is to say, only those 
ideas which have been evolved within the last 20 
years and the prevailing tendency in kiln-construc- 
tion today. Moreover, it is my intention to con- 
fine myself purely to lime kilns, although many of 
my remarks would apply equally to vertical cement 
kilns, magnesite kilns, plaster kilns and shrunk 
dolomite kilns. Again the sizes of kilns envisaged 
will be those now generally built, having outputs 
of from 15 to 150 tons. Lime kiln practice not hav- 
ing made the progress in this country that it has 
in other countries, much of the matter in this pa- 
per will be based on the writer’s Continental ex- 
perience. 

Apart from the old pot-kiln, which is still being 
built by small users—usually owing to lack of capi- 
tal—there are three types of kilns: 

(a) Mixed-feed Vertical Shaft Kilns. 

(b) Gas-fired Vertical Shaft Kilns. 

(c) Rotary Kilns. 

My remarks will apply very largely to. both the 
first two classes, while at the end of my paper, for 
the sake of completeness, I will make a few re- 
marks regarding the third class. 

Lime is produced by burning (or calcining, as it 
is usually termed) limestone, chalk, magnesian 
limestone and dolomite. I need hardly say that 
these vary considerably in degree of purity, chemi- 
cal composition, hardness and texture. A _ kiln 
which would burn one type of stone very success- 
fully would be quite unsuitable with another kind 
of stone, unless the scheme and proportions of the 
kiln were considerably altered. 

To meet the requirements of present-day indus- 
trial conditions, the kiln-designer has to bear in 
mind four sets of desiderata apart from the ques- 
tion of planning a kiln which will give a first class 
lime or as good a product as can be obtained from 
the original raw stone. We must not lose sight of 
the fact that a stone containing 10 per cent of im- 
purities will never produce 100 per cent CaO. The 
four sets of conditions are: 

(1) The capital cost of the plant must be as low 
as possible, compatible with good lime. 

(2) Fuel-consumption must be very low. 

(3) Maintenance-cost of kiln after erection must 
be reduced to a minimum. 


F eew small beginnings the lime industry has 


*Paper read before Limestone Section of Institute of Quar- 
rying, Blackpool, England.., 


(4) Provision must be made for labor-saving de- 
vices to be included as far as is compatible with 
cost, in order that labor should be dispensed with 
and that the cost of the product be reduced to the 
minimum. 


It is to fuel economy that attention is first turned 
when devising the plant to be built. A physical 
and chemical test is first made of the stone to be 
used, and from the chemical analysis the exact 
amount of heat required to calcine the stone can be 
calculated. The physical test gives other valuable 
information, particularly in relation to hardness 
and the time required for calcination, for, strange 
though it may seem, hard stones burn more easily 
than soft ones. With this information in our pos- 
session, we still require an analysis of the fuel to 
be used, and from this we get the heating-power, 
whence the amount of the particular fuel required 
to produce one ton of lime can be speedily calcu- 
lated. With modern plant the fuel-consumption 
should not exceed 4 cwts., although the writer 
knows of cases where it is as low as 234, cwts. It 
must, however, be carefully borne in mind that no 
standard figure can be given, as it is bound to vary 
according to the stone and fuel used. The pur- 
chaser must definitely make up his mind at the 
very outset as to the particular fuel he intends to 
use. In this he will be guided by the cost, and it 
is quite conceivable that it would be more advan- 
tageous to use 4 cwts. or poor quality cheap fuel 
than 3 cwts. of more expensive good-class stuff. 


I will not enter into the question of choice of 
fuel further than to say that while any fuel will 
produce good lime, coke nuts of about 2 in. to 3 in. 
give the best results, and, in view of English prices, 
are generally the most economical in the long run. 
It must also be remembered that the volatile por- 
tions of fuels containing high volatiles are usually, 
for the most part, wasted in mixed-feed or furnace 
kilns. 


Having now an analysis of the stone and fuel, 
we can calculate the volume of the kiln required to 
produce the desired daily output, although this vol- 
ume will be subject to alternation according to the 
number of hours the kiln is to be worked. Gen- 
erally speaking, if a kiln produced 10 tons in 8 
hours continuous working, it would yield 12 tons 
in 16 hours and 14 to 15 tons in 24 hours. In other 
words two shifts of 8 hours will not produce dou- 
ble the amount made in one shift. 


The next step is perhaps the most important in 
the whole design from the point of view of output 
and efficiency. The shaft of the kiln is divided into 
three parts of the uppermost being the preheating 
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zone, the middle the combustion zone, the bottom 


the cooling zone. It should be the aim to see that 
the heat produced by the combustion of the fuel is 
“balanced,” that is to say that it is, as far as possi- 
ble, used up economically and none wasted. In old 
pot-kilns a good deal of heat—and consequently 
fuel—was given off as hot gases at the top, while 
the fire was nearly always red-hot and rarely in- 
visible. It was, as many of you will remember, 
uncomfortably hot. Then again, when the lime 
was drawn more or less red-hot, more heat was 
wasted, and the working conditions were of a try- 
ing nature. The designer then has to so balance his 
zones that the cold air coming in at the bottom and 
at the draw-bars is sufficient to completely cool the 
lime, but not more than is necessary, otherwise the 
air itself, on reaching the combustion-zone, will be 
cold and so cool the fire. The aim is therefore to 
insure that the air reaching the burning-zone is 
so warm that combustion is completed without 
wasting heat in warming the air necessary to per- 
mit of the fire burning clearly and completely. The 
burning zone itself should be proportionate to the 
amount of lime to be produced in the stated time, 
and also sufficient to yield enough hot gases to pre- 
heat the downcoming raw limestone. The gases 
leaving the kiln should not be much hotter than the 
outside atmosphere, while the stone, on reaching 
the burning zone, should be partially decomposed 
and have reached a temperature of about 700 degs. 
C. The actual calcination should take place at 
at about 1000 degs., but in actual practice 1100 
degs. C. is nearer the real fact. 

The thermal efficiency or the output of lime in 
ratio to the heating-value of the fuel used should 
be as high as possible, but in actual practice it is 
about 80 per cent. This is due to the fact that a 
certain amount of heat must pass off with the top 
gases, that a very small percentage is lost in the 
drawn lime, that some is lost by radiation from the 
kiln walls, and that some excess-air must be ad- 
mitted to ensure complete combustion. Still we see 
that in modern kiln-practice we have reached an 
efficiency of 80 per cent, which compares very well 
indeed with the 30 per cent efficiency of the old pot- 
kiln or th 35 per cent efficiency of the old flare- 
kiln. 

To prevent radiation, the builders usually insert 
between the firebrick lining and the outer shell a 
layer of Kieselguhr or fine sand. This has two 
useful effects, for it reduces radiation to about 3 
per cent, or even less, and also provides a means of 
taking up expansion and contraction which have 
been the cause of so many kiln walls cracking after 
a few weeks’ service. 

The draught regulation decides the speed at 
which the kiln operates and is brought about either 
by blowing air in at the bottom, which, though 
fairly effective, is costly, as a fan must be oper- 
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ated by power—usually by electric motor—or, as 
in most German and French plants, the draught 
is created by means of a chimney, the bottom end 
of which is submerged in the charge. This is a 
very effective way of getting induced draught, and 
of course it costs nothing whatever to operate; in 
fact, its purchase and erection form the only cost. 
Another useful function is in carrying off all the 
noxious gases which in other times made the rou- 
tine work of the lime burner so unpleasant. To an 
expert operator the heat of the chimney and the 
state of the gases emitted give him a very useful 
indication of the behavior of his kiln and the posi- 
tion and state of the burning zone. 


One other point which modern practice has in- 
troduced is air ducts in the burning-zone—air 
again being introduced into the combustion part 
of the kiln. This tends to stabilize the position of 
the fire, which is always a difficult matter in shaft- 
kilns, and also to keep the firebrick lining at a con- 
stant temperature, thereby increasing its life. 


I need hardly say that no kiln which is not of 
the continuous type can be considered either mod- 
ern or efficient. 


Modern kilns are built either of steel shells hav- 
ing an ordinary brick lining and then again a fur- 
ther internal lining of good-class firebrick, or else 
of masonry or reinforced concrete. 


There are many features affecting the cost of the 
plant. In some cases it is cheaper to build a steel 
shell, lining with brick and then again with fire- 
brick, but in other cases where the kiln is distant 
from a steel-making district, and good bricks and 
concrete aggregate are available, considerable sav- 
ing can be effected by using masonry instead of 
steel. Similar remarks apply to the foundations, 
although in the case of bad natural foundations a 
steel substructure would be built by the engineer 
as saving weight on the natural bed, and being in 
the long run much more economical. 


Reinforced concrete is much in vogue on the 
Continent and in America, but British experience 
is that when a plant is to be built near to steel-mak- 
ing districts, it is always well to consider that pos- 
sibility, as there is often saving in weight, conse- 
quently lesser foundations and also a considerable 
saving in time in erection, and hence saving in 
labor. 

When a good plant is erected, there is little re- 
quired in the way of renewals. Lime in course of 
time attacks galvanized iron—the covering gen- 
erally employed for charging-houses, but this can 
be very largely remedied by an annual coat of red 
oxide paint. The real renewal is the firebrick lin- 
ing. Naturally, after being subjected to appre- 
ciable heat—1100 degs. C. and even sometimes 
1250 degs.—the bricks will in time begin to fail. 
In addition, there is the wear due to abrasion, and 





76 PIT AND 
moreover, slagging is bound to occur, lime com- 
bines at high temperatures with the component 
materials that go to make up a firebrick. After a 
while, a decided slag clings to the brick and is 
knocked off by the descending charge, tearing away 
a considerable piece of the brick, and this action is 
continued until such time as the kiln must be re- 
lined. Kiln-builders and fire brick manufacturers 
have given this question very great attention with 
the result that a high-class alumina brick is pre- 
ferred as withstanding slagging better, and about 
2 percent or 3 percent of oxide of iron is desirable 
as making the brick more resistant to abrasion. 
Again, it has been demonstrated by experience that 
slagging usually starts at the joints; hence the 
growing practice of making the firebrick blocks as 
large as conveniently possible for handling, in or- 
der to reduce the number of joints and consequent 
—joints of weakness. The bricks should also be 
made under conditions such as follows: 


They should be of good homogeneous clay of the 
analysis already indicated, and should be thor- 
oughly burnt to a temperature of at least 1250 
degs. C. (Seger Cone 8) and must have a refrac- 
toriness of not less than Seger Cone 30 (1670 degs. 
C.) and should not lose their shape when heated 
under a load of 50 lbs. per square inch at a tem- 
perature of 1300 degs. C. for two hours. 


It is also necessary that these should be of per- 
fect shape so that they can be placed in position 
and laid with the thinnest possible joints. 

All jointing material should be fireclay identical 
with that from which the blocks were made. 


It is, however, in mechanical handling and la- 
bor-saving devices that the designer and purchaser 
have the greatest choice, but here again a few 
things must be decided upon in advance. Is the 
lime to be sorted as it comes from the kiln, or sold 
just as it comes out? In the case of some limes, 
especially the more argillaceous sorts, it is almost 
certain that the proprietor of the works will elect 
to sort his lime in order to avoid complaints if it 
is to be sold as builders’ clot lime, but if the whole 
output is to be sent to the hydrating plant, or if the 
stone being calcined is pure blue mountain lime- 
stone, such sorting would be unnecessary, for in 
the one case, any core or overburned would be 
rejected in the hydrating plant, and in the other 
the consistent nature of the lime would leave little 
room for unequally burned material. In this con- 
nection, I might say that with reasonably homo- 
geneous stone the percentage of overburned, or un- 
derburned, should be within 5 per cent. Even in 
cases where picking is necessary, picking belts car- 
rying the material from underneath the discharg- 
ing bars or drawshears can be installed. One boy 
or two, at the most, can easily sort the whole out- 
put, throwing out the over or underburned, and 
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leaving the remainder to be automatically dis- 
charged, either into a storage-hopper, or direct into 
the trucks or lorries, as the case may be, of the 
consumer. 

Modern kilns are usually at least 50 feet high— 
even the smaller ones—while 80 to 100 feet is quite 
usual. It is, therefore, obvious that some means 
has to be provided to take the charge to the top of 
the kiln, unless, of course, a gantry can be put 
across from the quarry. Lifts or bucket elevators 
will do this, although our personal opinion is in 
favor of the former. They are naturally more 
costly to instal, but they carry larger loads and will 
take up men as well, besides being much less liable 
to go out of order. They are slightly costlier in op- 
eration, but we are of the opinion that the greater 
service rendered and the greater reliability more 
than justify the trifling additional expense which 
only amounts to a fraction of a penny per ton. In 
most modern mixed-feed kilns, the fuel and stone 
are put in alternate layers, but in the case of kilns 
where the gases are collected, the two materials 
are usually mixed previous to being put in the kiln. 
In this case a cheaper form of lift, having no plat- 
form, but only two guide-rails and a monorail on 
the kiln top, is very satisfactory. Again, when the 
lime is to be sold as it comes from the kiln, it is 
always desirable to spend a little more on the un- 
derstructure in such a way that a lorry or railway 
wagon can go straight under the kiln. 

In many quarries, where large plant works two 
shifts, it has been found very useful and economi- 
cal to erect large hoppers to hold several days’ store 
of both stone and fuel. These are fitted with ordi- 
nary broad-gauge track on top, and filled direct by 
means of broad-gauge trucks with bottom doors. 
These hoppers feed, in their turn, decauville trucks 
by just opening drawshears. In this way a boy can 
feed the trucks and operate the lift, sending up suf- 
ficient material to keep a 60-ton kiln in full blast. 
The cost of such an installation more than pays 
for itself within the first year. 

Reference has been made to rotary kiln. These 
are of course not used at the moment for builders’ 
lime, as the stone has to be crushed to 11% in. to 2 
in. for burning in this type of kiln. For chemical 
purposes and for hydrating, they are excellent, but 
in operation and design they more resemble ce- 
ment-kilns. : 

In conclusion, to meet present-day conditions, 
the lime-master must turn to the more modern type 
of lime-plant, and his choice should not be made 
lightly. He should consult the best lime-kiln de- 
signer he can—someone who has a good practical 
knowledge of engineering and design, and in addi- 
tion can foresee the difficulties which might arise 
from the use of the stone and fuel available in any 
particular case. The money will be well spent and 
will save much trouble and cost at a later date. 
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Simplification in the Non-Metallic 
Minerals Industry 


By GEO. A. COOPER 
Division of Simplified Practice U. S. Department of Commerce 


and successful management are discussed in 

almost every trade journal or periodical now 
being published. Any elements worthy of consid- 
eration, by intelligent management, can be traced 
directly or indirectly to fundamental “bedrock” 
principles which underlie the various strata of 
methods on which successful industries are builded. 


Fr ana suce contributing to scientific research 


According to a recent issue of “Pit and Quarry,” 
the value of cooperative research was stressed by 
the sand and gravel producers at their recent Cleve- 
land convention. It was stated “that the sand and 
gravel industry must prepare itself for the future 
by carefully developed research, for too many of 
the developments in the wide uses of our materials 
have come not from the producers, but from the 
consuming industries.” 


A slogan lately stressed by purchasing agents is 
“keep informed.” This could well be applied to the 
non-metallic mineral industries, or would “getting 
to the bedrock of successful operation” be more ap- 
propriate? When quarrying to bedrock of the 
problems of management, stripping the surface of 
superficial ills and complaints, drilling through the 
strata of panaceas, and finally arriving at the bed- 
rock of materials being sought, one of the elements 
reached which should contribute to successful oper- 
ations and fair profits is simplification. 


Immediately, upon mention of simplification, 
there will be thoughts expressed that “it applies to 
other industries all right, but we cannot use it in 
our business.” This same expression has been used 
repeatedly in the last seven years but many indus- 
tries heeded the suggestion and today, over one 
hundred simplified practice recommendations have 
been effected and accepted by industry. In fact, 
many commodities are susceptible of simplified 
practice if reflection and careful consideration are 
given a chance to develop this element. 


That simplification has been accepted as a prin- 
ciple of intelligent management is attested by the 
following facts: One thousand and ninety-four ac- 
ceptances of these simplified practice recommenda- 
tions have been received from trade associations, 
and thirteen thousand and ninety-six acceptances 
have been received from various firms. 


That simplification has been successful, is 
demonstrated by the degree of adherence now 
being given these recommendations, by their re- 
spective industries. 





Wrought Iron and Steel Pipe....... 99.79 per cent 
Woverm Wire Pence... 2. icc ccc 99.00 per cent 
Shovels, Spades and Scoops......... 96.60 per cent 
Steel Reinforcing Bars ............ 96.21 per cent 
ar) Ro ap 91.00 per cent 
Steel Barrels and Drums........... 89.00 per cent 


The percentage of adherence to simplification 
applying to 12 building and construction com- 
modities averages 87.45 per cent, and for 7 hard- 
ware and mill supply items, 80.17 per cent. 

The 1928 average for 24 fields is... .87.03 per cent 
The 1927 average for 20 fields is... .83.22 per cent 
The 1926 average for 11 fields is... .75.71 per cent 
The 1925 average for 2 fields is....67.55 per cent 
These figures are based on manufacturers’ pro- 
duction records submitted to the Department of 
Commerce, the annual auditing of observation of 
the simplification being a part of the standard pro- 
cedure of the Department’s simplification activities. 

Simplification, or simplified practice, is the re- 
duction of variety in sizes, dimensions, types, im- 
material differences, etc., of commonplace com- 
modities. The Department of Commerce is the 
only body or organization engaged in waste elimina- 
tion through simplification and standardization, 
which thus determines whether or not its program 
is working out satisfactorily in practice. 


Asphalt 

The asphalt industry succeeded in effecting a re- 
duction of 90 per cent in varieties or from 102 to 
10. Some very interesting data resulted from the 
survey as conducted by this Division. Out of 22 
forms of inquiry, 14 manufacturers reported 88 
varieties of asphalt being used for paving purposes, 
with 14 varieties for brick and stone filler. Over 
80 per cent of the production of these 14 manufac- 
turers, however, was centered upon approximately 
10 varieties. The deliberation of the joint confer- 
ence resulted in a unanimous recommendation that 
grades of asphalt used in construction of sheet 
asphalt, asphaltic concrete, and asphalt macadam 
pavements, and also for surface treatments, should 
be reduced from 88 varieties to 9, with definite 
penetration limits; and joint filler for various types 
of construction from 14 to 4. Since 3 of the grades 
adopted for fillers are identical with 3 of those 
adopted for paving use, the actual reduction is from 
102 to 10, or practically 90 per cent. 

Simplification helped effect such results as these 
in the asphalt industry: 
. Lower costs to the consumer. 
- More prompt deliveries. 


. Quicker receipt of bids. 
. Better production schedules. 
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Structural Slate 


The structural slate industry effected a reduc- 
tion in varieties from 827 to 138, or 83 per cent 
elimination. 

Slate, being a natural product, can be cut to any 
desired sizes, to meet any unusual conditions, with- 
out the employment of special dies, patterns, molds, 
castings, etc. The sizes recommended are for the 
purpose of encouraging a demand that will justify 
some production of units for stock. Such predeter- 
mined stocking will provide employment for quarry 
and mill workers during slack periods and will ex- 
pedite shipments on orders for the simplified sizes. 

The specification and use of these recommended 
plumbing and sanitary slate sizes by architects, 
contractors, engineers, plumbers, school boards, in- 
dustrial plant owners, club and gymnasium build- 
ing directors, and others requiring slate for such 
purposes, will facilitate building operations. 


Roofing Slate 


While slate, as a natural rock, is not subject to 
the precise control that governs fabricated mate- 
rials, representative men in the industry have long 
been of the opinion that the ambiguity surrounding 
the terms used in specifying slate for roofing pur- 
poses could be clarified. Furthermore, the great 
variety in sizes and dimensions of this commodity 
have convinced those concerned that a substantial 
economy of time and money would attend the elim- 
ination of the superfluous and seldom-called-for 
sizes of roofing slate. 

As a result of a survey of practices, current in 
1923, the slate industry prepared tentative recom- 
mendations covering sizes and nomenclature of 
roofing slate and submitted them to the annual 
meeting of the National Slate Association on Jan- 
uary 21, 22, and 23, 1924, in New York, N. Y. At 
the last day’s session, which was held under the 
auspices of the division of simplified practice, 
United States Department of Commerce, it was 
pointed out that only those block sizes of slate 
which satisfy the greatest demand should survive 
this proposed elimination. Not only would the 
program eliminate waste, but it would also operate 
to conserve a natural resource. A great variety of 
sizes of blocks is obtained in quarrying roofing 
slate, and any recommendation should be so 
drafted as to include sizes which would make it pos- 

‘ sible to utilize, with a minimum of waste, as many 
of these quarried blocks as possible. These pro- 
posals were accordingly discussed, and it was re- 
solved that they should be adopted as a simplified 
practice recommendation. 

It was the opinion of those who participated in 
the New York meeting that the elimination of ex- 
cess varieties of roofing slate, and the clarifying of 

descriptive terms used in connection therewith, 
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would prove of marked benefit to the manufac- 
turers, distributors, and users of this commodity. 
The action of the industry effected a reduction 
from 60 sizes of roofing slate to 30, from 21 thick- 
nesses to 10, and from 17 descriptive terms to 8, 
constituting a 50 per cent reduction, or from 98 
thicknesses, sizes, and descriptive terms to 49. 


Sand Lime Brick 
A member of the division explained to the con- 
ference the value to industries of simplified prac- 
tice and the benefits accruing from its application. 
Following this a resolution was offered and sec- 
onded which read: 

Whereas in the interest of economy and efficiency in 
the processes of manufacture, distribution, and consump- 
tion; and 

Whereas variations in dimensions of brick units are 
increasing with a resulting detriment to the industry in 
production and competition; and 

Whereas a large percentage of the sand-lime brick now 
being produced are 8 inches long, 2% inches thick, and 
3%4 inches wide; and 

Whereas this size is practical from the viewpoint of 
the architect, engineer, contractor, and manufacturer, 
be it 

Resolved, That this convention and the several organi- 
zations and governmental departments interested do ac- 
cept and indorse the above size as being best fitted to the 
use for which the material is intended; and be it further 

Resolved, That sand-lime brick shall be manufactured 
so that its properties will be in accordance with the 
specifications of the A. S. T. M. No. 6-21-20. 


Concrete Building Units 
The following are extracts from letters received 
regarding the results of simplification in the above 
mentioned industry: 

1. “By following the suggestions in regard to con- 
crete blocks—reducing patterns, I have been able to re- 
duce the stock I have to carry more than 60% and have 
actually increased my sales of the standard pattern and 
size 15%. By doing this my block business shows a sat- 
isfactory profit, whereas before the excessive stock ate 
up all the profit.” 

2. “I will venture to make a rough estimate of the 
amount we have saved the past year to be $11,500.00. 

“T fully believe this amount to be about right as there 
has been figured in the cost of extra machinery, molds 
and other equipment that was necessary. For example, 
we used to make a 4-inch and 8-inch block to put up a 
12-inch wall whereas now we make a 12-inch block which 
answers the same purpose and yet cuts down the manu- 
facturing and handling of one unit. 

“The same in Chimney Block—we used to make two 
halves which cost twenty cents for each half or forty 
cents per course, and now we make the same block in one 
piece for thirty-five cents which saves the contractor five 
cents on each block and also one-third the labor.” * * * 

3. “* * * It also enables us to keep our block plant 
in operation during the entire year and affords steady 
employment to our workers, and helps greatly in getting 
a uniform production therefore keeping our cost at a 
minimum. By having only the standard sizes in stock 
it reduces selling expenses, and also gives us a quick 
turnover.” 

4. “I believe it is one of the greatest of works done 
in recent years for economy of construction. There is 
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not a shadow of doubt but what there is a great saving 
to the manufacturer, the retailer, and the ultimate buyer. 

“Not only is there a monetary saving, but it is my 
opinion that service through this medium can be im- 
proved fully 25%.” 

5. “The net result being, that we have reduced our 
selling price on our units, still making a fair profit, 
thereby selling more units, and creating a larger demand 
for our products. 

“The simplified practice in our plant has reduced the 
selling price of our product 25 per cent.” 

6. “I am pleased to advise you that in the manufac- 
ture of concrete building units, item No. 32, the stand- 
ardization of sizes has greatly simplified the industry and 
makes their building units more acceptable to the trade.” 

7. “In regard to Simplified Practice, will say that it is 
of real value to us in our business. It gives us a better 
chance to work in cooperation with architects and build- 
ers, as they know what we have and we know what they 
course tends to smaller selling expenses. It does for us 
want. It also gives us smaller inventories which of 
all that is claimed for it and we heartily welcome it.” 


Hollow Building Tile 


The increasing tendency on the part of manufac- 
turers of building materials to secure the advan- 
tages obtainable through the application of the 
principles of simplified practice to their individual 
commodities was, in a large measure, responsible 
for the hollow building tile group meeting with dis- 
tributors and users of this material, for the pur- 
pose of recommending a simplified line of sizes and 
weights of hollow building tile. 

Data supplied in response to a survey conducted 
by the standards committee of the Hollow Building 
Tile Association, disclosed the usual variations in 
sizes and weights of tile, as generally exist in com- 
modities of allied industries. 

Thirty-six different sizes, each made in a wide 
variety of weights, showed the prevailing uneco- 
nomic policy in production. A 44 per cent reduc- 
tion in varieties and weights was effected or from 
36 to 20. 


Grinding Wheels 


It was felt that a movement to eliminate varieties 
in the grinding wheel field offered a splendid op- 
portunity for teamwork between the makers of 
grinding wheels and the builders of grinding ma- 
chines, since it is obvious that they share a common 
problem, the solution of which depended on the 
active interest in each group. 

Such representative users as the automobile in- 
dustry, which has an annual bill of $7,000,000 for 
grinding wheels, should find in this simplified list 
a means of keeping down the cost of their products 
and of passing the saving on to the ultimate car 
owners. It was the opinion of the conferees that 
this reduction program should be specifically men- 
tioned in catalogues and in advertisements, in order 
that the greatest good might be quickly derived 
from the movement. Consistent dissemination of 
information relating to this simplified practice 
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recommendation should hasten the day when 
stocks, production costs, selling expenses, mis- 
understandings, and all costs to the user may be 
minimized. 

The combined efforts of the general conference 
and of the first revision resulted in a reduction 
from approximately 715,200 to 254,400 varieties 
of grinding wheels, corresponding to an elimination 
of 64.43 per cent. This simplified list of sizes will 
offer greater convenience and saving to all con- 
cerned than was possible with the former wide 
variety, and although it is impossible to estimate 
the saving in dollars it undoubtedly is large. 

It is hoped that engineers, purchasing agents, 
works superintendents, standardization bodies, and 
all others who are in any way concerned with grind- 
ing wheels will derive such tangible benefits from 
this simplified list of sizes that it will become de- 
sirable to apply the principle of simplified practice 
to other machines and machine tools, just as it has 
already been beneficially applied to milling cutters 
(Simplified Practice Recommendation No. 36). 

It is repeated that many commodities are sus- 
ceptible of simplification. If time is taken to really 
consider, instead of passing the issue by, with a 
wave of the hand and the stock worn phrase, “it 
works all right in your business—but mine is a 
little different—it won’t work in mine,” then the 
analysis might and often is surprising. 

Some of the accomplishments in a variety of in- 
dustries, which are more or less related to the non- 
metallic minerals industry are: 





; Reduc Per 

Project tion in Varieties Cent Re- 
No. Item From to duction 
1 Vitrified Paving Brick.... 66 5 92 
6 Files and Rasps.......... 1,351 475 65 
8 Range Botlers ..........- 130 13 90 
Li PO I 6 co visisevees 665 361 46 
19 Asbestos Mill Board...... 21 4 81 
27 Cotton Duck .. cess cseee 460 86 81 
35-28 Steel Lockers ............ 65 23 65 
AT Cut Tacks and Small Cut 

JO ne eae 421 182 57 
48 Shovels, Spades and 

PIG oo: cc occas ais ralaieieneie 5,136 2,178 57 
53 Steel Reinforcing Spirals.. 7 4 43 
T1—2Z8.. TUPRBUCHIOS. 20.0 scenes 248 115 54 
89 Coated Abrasive Products.8,000 1,976 75 
90-28 Hacksaw Blades ......... 160 38 76 


Information on these projects is available at the 
Department of Commerce. 


Simplification is not a panacea for all the ills and 
ailments of an industry. Neither is it an untried 
experiment. It is a principle of management, tried 
in the scales of business administration and has not 
been found wanting. 

Simplification is saving American Industry over 
$300,000,000 annually. Facts supporting this state- 
ment were recently requested by periodicals of na- 
tional prominence, which carried adequate columns 
explaining this savings and complimentary edi- 
torials regarding this outstanding example of “self- 
government in industry.” 


HE National Slag Association of Cleveland, 
[otic has published Symposium No. 8 of a 

series on blast furnace slag. This booklet con- 
tains abstracts from various magazines and papers 
as well as statements from recognized authorities 
on bituminous construction. The following article 
contains abstracts taken from this Symposium. 


Bituminous Slag Macadams 


According to the definition the special committee 
on Materials for Road Construction published in 
the December 1917 Proceedings of the American 
Society of Civil Engineers ‘‘a bituminous macadam 
pavement is one having a wearing course of 
macadam with the interstices filled by penetration 
methods with a bituminous binder.” Prevost Hub- 
bard, chemical engineer, Asphalt Association, in his 
“Highway Inspectors’ Handbook” published in 1919 
says: “This definition represents present use of 
the term and classes bituminous macadam apart 
from a wearing course constructed by mixing 
broken stone with bituminous material, and from 
a macadam which has been surface-treated with 
bituminous material.” He further adds that “if 
slag is used, the requirements for quality and size, 
or grading are the same as for broken stone. In 
addition, a minimum weight per cubic foot is also 
commonly specified.” 

The tar-macadam road is used very widely in 
England for first-class roads, and largely with slag 
as an aggregate. A. Dryland, County Engineer, 
Middlesex, England, in “Notes on English Bitum- 
inous Road Practice” published in Engineering 
News Record, May 26, 1921, says that: 

“The most approved form of tar-macadam con- 
struction used in England today is undoubtedly 
that in which blast furnace slag is used as aggre- 
gate. For some years a controversy was carried 
on as to the relative virtues of granite and slag for 
the purpose, but there would be few found today 
who would deny the superiority of slag both in 
wearing and waterproofing capacity.” 

Seven years later, Mr. Dryland in “Advantages 
of Bituminous Macadam” published in Shepherd’s 
News, January, 1928, expressed himself as follows: 

“On the question of aggregate for this purpose 
the writer unhesitatingly puts forward the view 
that blast furnace slag is far and away the best 
material. He further asserts that a good quality 
limestone or calcareous sandstone takes second 
place and that the hardest and best granites form 
the least satisfactory aggregate. A tar-macadam 
which compacts into a concrete mass, as slag does, 
becomes completely waterproof.” 
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Use of Slag in Bituminous Construction 









Dr. A. Guttman, Director of Research, Eisen 
Portland Cement Association, Dusseldorf, Ger- 
many, in Report No. 7 of the Committee on Uses 
of Blast Furnace Slag of the Association of German 
Iron Works, January 14, 1926, gives a detailed de- 
scription of the use of tarred slag macadam in 
Germany and England. About 100,000 tons of 
bituminous macadam are laid per week in England 
in most of which slag is used as an aggregate. In 
Germany bituminous slag roads have been made 
successfully by both the hot and cold processes. 

A. L. Thomson, Borough Surveyor, Motherwell 
and Wishaw, England, expressed himself in a 1926 
issue of Shepherd’s News as follows: 


“Practical tests over more than 20 years have 
demonstrated the wearing qualities of good slag 
as an aggregate for tar and asphalt macadam. The 
material has valuable native properties possessed 
by few natural stones, and in many cases, such as 
my own, it has scored over a basalt aggregate in 
making a stable, compact and clean surface, which 
also presents a good foothold. Wherein lies the 
special merits of slag tar-macadam? First, in the 
adhesion afforded the matrix. Further, the latter 
retains its life and resiliency longer with slag than 
with stone.” 


Bituminous Retread And Mulch Mixture 


The retread top is a recent development in the 
maintenance field intended to make use of old 
waterbound macadam or traffic-bound roads as a 
base for the new wearing surface. This is a 
cheaper form of construction than bituminous 
macadam, not intended to replace it, but is suitable 
for medium automobile traffic. 

A. H. Hinkle, maintenance engineer, Indiana 
State Highway Commission, in “Bituminous Tops 
for Old Roads,” published in Pit and Quarry, Feb- 
ruary 15, 1928, describes the construction of a bi- 
tuminous retread top consisting of a mixture of 
bituminous material and crushed stone, slag or 
gravel. In the same article Mr. Hinkle describes 
the “mulch mixture” which has been replaced by 
the “‘retread top.” The mulch mixture is made by 
treating on the road a layer of fine loose material 
with a light tar or cut-back asphalt. There is no 
exact line of demarcation between these two meth- 
ods, according to Mr. Hinkle, the one gradually 
merging into the other. 


Bituminous Slag Concretes 


Brochure No. 10 published by the Asphalt Asso- 
ciation says that an asphaltic concrete pavement 
is one having a wearing course composed of a me- 











February 13, 1929 PIT AND 
chanical mixture prepared before laying of asphalt 
cement with broken stone, broken slag or gravel, 
and often with sand and mineral filler as well. Sev- 
eral types of bituminous concrete are in use, all of 
them being of the same general type in that they 
make use of a graded mineral aggregate and are 
all mixed before laying on the road. Some of the 
well known patented bituminous concretes de- 
scribed in the Symposium are Bitoslag, Amiesite 
and Warrenite Bitulithic. 

The American Society of Civil Engineers in its 
1918 Proceedings published the Report of the Com- 
mittee on Materials for Road Construction which 
divided bituminous concrete pavements into three 
general classes, A, B, and C. Class C is defined as 
follows: “A bituminous concrete pavement having 
a predetermined mechanically-graded aggregate 
composed of broken stone, broken slag, gravel or 
shell, with or without sand, portland cement, fine 
inert materials, or combinations thereof.” 

Brochure No. 9 of the Asphalt Association says 
that “While gravel has in some instances been used 
as coarse aggregate for binder, broken stone or 
broken slag is preferable and has been generally 
adopted for such use. It consists of a single size 
of crusher product which should be clean and free 
from soft or disintegrated materials.” 


Prevost Hubbard, Chemical Engineer, Asphalt 
Association, includes slag as an aggregate in his 
“Highway Inspectors Handbook,” published in 
1919, as does also A. H. Blanchard, Professor of 
Highway. Engineering and Highway ‘Transport, 
University of Michigan, in his “American Highway 
Engineers’ Handbook,” published in 1919. John H. 
Bateman, Professor of Highway Engineering, 
Louisiana State University, in his book “Highway 
Engineering” published in 1928 also notes slag as 
one of the aggregates to be used in bituminous 
concrete. 

Brochure No. 12 of the Asphalt Association says 
that the mixed type of black base usually consists 
of a coarse-graded aggregate asphaltic concrete 
composed of a mechanical mixture of asphalt ce- 
ment with broken stone, broken slag or gravel, and 
sand. J. D. Strain, Superintendent Asphalt Divi- 
sion, Bureau of Highways, Pittsburgh, Pennsyl- 
vania, in a paper “Results Obtained with Black 
Base Construction” presented before the Asphalt 
Paving Conference in 1925, cites numerous in- 
stances where black base pavement was laid and 
after four years or more had required no repairs 
or maintenance expense of any kind. 


Mineral Filler in Bituminous 
Paving Mixtures 
Although the mineral filler generally used in bi- 


tuminous paving mixtures is either portland ce- 
ment or stone dust, this is a promising field for 
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other finely divided materials such as slag dust. 


B. A. Anderton, Chemist, U. S. Bureau of Roads, 
Washington, D. C., in a paper “Use of Slag in Bi- 
tuminous Construction” presented at the Annual 
Meeting of the National Slag Association in 1924, 
says that the use of slag as a filler in sheet asphalt 
or asphaltic concrete mixtures offers interesting 
possibilities. Some tests which were made using 
slag dust, portland cement, clay and limestone as 
fillers showed very little difference between any of 
these materials. Several instances in which slag 
was actually used as a mineral filler are mentioned. 


Tests of Bituminous Paving Mixtures 


Few laboratory tests of bituminous mixtures to 
study their qualities as paving materials have been 
made and no definite method of procedure for 
making such tests has yet been worked out. 


C. S. Reeve and R. H. Lewis, chemists, U. S. Bu- 
reau of Roads, in “Toughness of Bituminous Ag- 
gregates” published in the Journal of Agricultural 
Research, August 13, 1917, give the results of im- 
pact tests made with various aggregates using oil 
asphalt, fluxed native asphalt, residual petroleum, 
and two grades of refined water-gas tar as binders. 
Results showed that the toughness of bituminous 
mixtures containing slag aggregate is equal to that 
of mixtures using other aggregates commonly met 
with. 


Victor Nicholson, Engineering Chemist, Depart- 
ment of Public Works, Chicago, in his conclusions 
from tests of the stability of asphalt paving mix- 
tures made by his department, states that “Sharp- 
ness of grain has a marked influence on the sta- 
bility of the asphalt mix. This influence persists 
even after the addition of limestone dust.” This 
sharpness of grain is a quality possessed by slag 
sand in a high degree. 


Bituminous Slag Surface Treatment 
and Resurfacing 


A macadam road, either bituminous or water- 
bound, which has been in service for some time 
must be maintained against the ravages of traffic 
in one of two ways, depending on the extent of 
damage done, either by surface treatment or by 
resurfacing. The Symposium lists roads in various 
sections of the country on which slag was used for 
this purpose. 

The Birmingham Slag Company in “Use of Slag 
in Bituminous Construction” published in 1928 
gives a summary of such roads in existence at the 
time in the southern States of Florida, Alabama, 
Georgia, Mississippi and Tennessee. The total was 
3,245 miles, most of which was in Florida. 


According to an article “Smooth, Dustless Roads 
Maintained by Gang System” published in Engi- 
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neering -News: Record, March 13, 1919, the State 
of Michigan began using slag in the maintenance 
of its macadam roads in 1919, although it had been 
used in base course for a number of years pre- 
viously. Slag is said to be a very satisfactory sur- 
face on which to apply a bituminous carpet. 


George H. Biles, State Maintenance Engineer, 
Pennsylvania Highway Department, in “Pennsyl- 
vania Planned Long Ahead,” published in Public 
Roads, July 1918, says that hard clean slag chips 
have been very satisfactory as a covering material 
for stone roads. 

The 1928 New York State Highway specifications 
allow only slag for surface treating the State high- 
ways, using 70 tons to the mile of 18 foot road. 
Alex W. Muir, Superintendent of Maintenance, New 
Jersey State Highway Department, in “Salvaging 
and Maintaining Macadam” published in Engineer- 
ing News Record, January 25, 1923, says that 
crushed slag gives equally as good results as stone 
chips for cold surface treatment work. 

Slag is also used in this way in Virginia, Indiana, 
Mississippi, Ohio, and in various other states. A 
number of well-known authorities are also quoted 
as favoring the use of crushed slag for this purpose. 


Built-up Slag Roofing 


The same qualities that favor the use of slag in 
bituminous roads are to its advantage in the con- 
struction of built-up roofs, particularly sloping 
roofs. Granulated slag has been used since 1852 
for this purpose while air-cooled slag has been used 
almost as long. The Symposium then goes on to 
give in some detail the amount being used at pres- 
ent in various parts of the country. 

Milton D. Morrill, Architect, New York City, in 
“Roofing the Small Houses” published in Concrete, 
January, 1917, says “The flat roof is the logical 
type for use in reinforced concrete construction: 
the simplest design of the reinforced concrete roof 
is, of course, the flat slab of uniform thickness. A 
slag roof covering may be laid directly on the con- 
crete slab.” 


Lignin-bound Roads 


Refined waste sulphite liquor from paper mills 
has been used for the binding material in macadam 
roads. While this is not a bituminous material its 
adhesive action in a road is similar to tar or asphalt. 
He goes on to say that crude lignin liquors have 
little or no binding properties but when refined 
possess them to a marked degree and that “It is 
very important that all the voids be filled thor- 
oughly with fine aggregate, clay and limestone, or 
slag dust, otherwise the surface will act like a sieve 
and the lignin liquor will filter through it before 
there is any action or set produced by the lignin 
liquor.” 


QUARRY 


George D. Steele, Civil Engineer, Dayton, Ohio, 
in “Use of Slag in Road Construction” published in 
Better Roads and Streets in May, 1915, says “Slag 
is also one of the most successful road materials 
that is used in the construction of glutrin-treated 
macadam roadways.” 


Conclusion 

The good qualities of slag in bituminous con- 
struction are summarized by H. M. Sharp, Assist- 
ant Manager, France Slag Company, Toledo, Ohio, 
in a paper “Manufacture and Physical Properties 
of Slag” presented at the Annual Meeting of the 
National Slag Association in 1925. He says that 
the service test is the one real test and that there 
are many miles of bituminous slag roads on water- 
bound slag bases, in good condition and from one 
to ten years old and older. He goes on to say that 
slag is a particularly good material for covering all 
bituminous treatments and for the mineral aggre- 
gate in asphaltic concrete as well as for the binder 
course under sheet asphalt. The real proof of the 
slag pavements now in existence is the service they 
are giving. 





Future of the Gypsum Industry 


The gypsum manufacturing industry has made 
its greatest growth in the last decade, the Bureau 
of Mines points out. The development has been 
rapid, extensive, and possibly beyond requirements, 
but probably not inconsistent with the greatly in- 
creased consumption which will probably come as 
the public becomes better acquainted with the 
characteristics and adaptability of gypsum to nu- 
merous uses. 

According to current opinions of producers, fu- 
ture efforts of the gypsum industry should be de- 
voted to the development of new products for struc- 
tural work. The products should include such items 
as reinforced roofing and pre-cast units, stress be- 
ing laid on their desirable fireproofing and insu- 
lating qualities. The demand for gypsum-concrete 
units for use in proper places probably could be 
stimulated, particularly for roofs, fire walls carry- 
ing no load, fire stops, etc. One company is ready 
to bring out novelties such as toilet sets, made of 
gypsum combined with other materials. 

There is opportunity for a great extension in the 
sale of gypsum for agricultural purposes not only 
as a fertilizer but in smaller quantity as a poultry 
feed, and possibly as a sanitary and disinfectant 
agent for use around poultry houses. Gypsum is 
a comparatively cheap source of physiological cal- 
cium and sulphur, two of the elements important 
for all organic life, both plant and animal. 

A practicable method of weatherproofing articles 
or structures made from calcined gypsum promises 
to open a large market for gypsum products to be 
used in exterior construction. 
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Summary of Monthly Estimates of Clinker (Unground Portland Cement) Produced and in stock 
at mills in the United States in 1928, by districts 


(In thousands of barrels. Revised Jan. 10, 1929) 


District Jan. Feb. Mar. Apr. May June July 
Production 
Eastern Pa., N. J. and Md......... . 2,727 2,613 2,939 3,067 3,650 3,665 3,662 
New York and Maine.a.............. 744 552 750 924 1,192 1,152 1,159 
Ohio, Western Pa. and W Va......... 1,062 1,156 1,124 1,411 1,686 1,727 1,537 
ethan Wie nya oen oa 773664 908 1,048 1,270 1,270 1/310 
Wis., Ill., Ind. and Ky..............- 1,671 1,787 1,662 1,491 1,857 1,916 ‘1,984 
Va., Tenn.. Ala., Ga., Fla. and La..... 1,247 1,140 1,226 1,397 1,247 1,365 1,385 
Eastern Mo., Ia., Minn. and S. Dak... 1,224 1,005 913 1,198 1,596 1,584 1,628 
Western Mo., Neb., Kan. and Okla.... 629 621 666 998 1,098 1,031 1,039 
a ie Oi a 5 cob ee i a oe koe wd eo 9 418 455 544 556 546 479 561 
Colorado, Montana and Utah......... 161 136 aie: * 206 285 256 229 
Re GEIS C05. 2g Sasa cs Siu o'bie a 68a 88 989 1,004 1,180 1,187 1,243 1,137 1,096 
Oregon and Washington.............. 194 230 377 361 355 358 391 





11,839 11,363 12,501 13,844 16,025 15,940 15,981 


S'ocks (end of month) 


Eastern Pa., N. J. and Md........... 1,241 1,645 1,948 2,000 2,267 1,941 1,840 
New York and Mainea.............. 603 855 1,023 1,125 1,042 995 963 
Ohio, Western Pa. and W. Va......... 1,417 1,607 1,890 1,998 1,903 1,938 1,663 
PT eee 1,157 1,525 1,880 1,881 1,879 1,699 1,357 
a RS 835 1,727 2,457 2,515 2,012 1,506 1,139 
Va., Tenn., Ala., Ga., Fla. and La..... 910 1,025 995 1,029 964 956 966 
Eastern Mo., Ia., Minn. and S. Dak... 603 866 1,096 1,162 1,011 900 812 
Western Mo., Neb., Kan. and Okla.... 396 535 559 657 580 563 580 
pe Aa ROR ee rar rere 141 145 149 157 179 94 102 
Colorado, Montana and Utah......... 356 385 442 447 421 402 373 
I ahs rare ore eres eects o18409 1,544 1,392 1,410 1,349 1,437 1,373 1,371 
Oregon and Washington.............. 469 530 614 682 634 577 541 





9,672 12,237 14,463 15,002 14,329 12,944 11,707 
a Maine began producing in April, 1928, and Shipping in May, 1928. 


Summary of monthly estimates of production and shipments 


1928, by districts 


(In thousands of barrels. Revised Jan. 10, 1929) 





District Jan. Feb. Mar. Apr. May June July Aug. 
Production 
Eastern Pa., N. J. and Md..... 2,351 2,135 2,512 3,084 3,823 4,065 3,832 4,024 
New York and Mainea........ 549 305 587 831 1,291 1,208 1,207 1,320 
Ohio, Western Pa. and W. Va... 752 978 851 1,321 1,812 1,720 1,843 2,047 
ina eae EIR 379 303 560 1,056 1,280 1,456 1,662 1,614 
Wis., Ill., Ind. and Ky......... 1,354 901 933 1,438 2,384 2,446 2,375 2,548 
Va., Tenn., Ala., Ga., Fla.and La. 1,109 1,037 1,268 1,381 1,337 1,391 1,414 1,508 
Eastern Mo.,Ia.,Minn.andS.Dak. 1,107 747 687 1,142 1,766 1,715 1,736 1,901 
Western Mo., Neb., Kan.andOkla. 476 487 645 906 1,188 1,055 1,027 1,181 
MS iO Sos care Sorel gs hres astisy os 463 460 552 557 531 540 561 519 
Colorado, Montana and Utah... 176 108 160 200 311 275 260 290 
RI neocon ik 655,.0° 5890.9 939 1,164 pee hg | 1,254 1,175 1,206 1,124 1,288 
Oregon and Washington........ 113 172 297 298 410 420 433 519 
9,768 8,797 10,223 13,468 17,308 17,497 17,474 18,759 
Shipment 
Eastern Pa., N. J. and Md..... 1,545 1,456 2,396 3,303 4,200 4,081 4,042 4,403 
New York and Maine a........ 316 288 499 850 1,239 1,264 1,428 1,519 
Ohio, Western Pa. and W. Va... 453 487 834 1,154 1,898 1,759 2,172 2,687 
SSS eee 300 319 505 846 1,507 1,731 1,872 2,070 
fe ee ae 2 ee 519 578 1,004 1,670 2,793 2,443 2,863 3,076 
Va., Tenn., Ala., Ga., Fla.and La. 938 922 1,298 1,276 1,500 1,409 1,419 1,699 
Eastern Mo.,Ia.,Minn.andS.Dak. 276 319 730 1,154 2,143 2,109 2,323 2,372 
Western Mo., Neb., Kan.andOkla. 451 495 829 803 1,181 1,058 1,237 1,312 
MN ieee aie hse sere i oe es 447 423 562 538 610 573 603 623 
Colorado, Montana and Utah... 67 85 174 217 267 299 291 364 
SE eae re Li 1,016 1,082 1,184 1,235 1,255 1,192 1,294 
Oregon and Washington........ 118 175 222 312 413 440 469 551 





6,541 6,563 10,135 13,307 18,986 18,421 19,901 21,970 
a Maine began producing in April, 1928, and Shipping in May, 1928. 


Summary of estimates of stocks of finished Portland cement at 
Districts 








Aug. Sept. Oct. Nov. Dec Year 
3,680 3,280 3,265 3,151 2.893 38,592 
1,146 1,101 1,103 1,035 976 11,834 
1,632 1,748 1,856 1,568 1,352 17,859 
1,305 1,260 1,303 1,291 1,242 13,644 
2,014 2,073 2,122 2,029 1,815 22,421 
1,375 1,401 1,445 1,409 1,150 15,787 
1,694 1,519 1,444 1,325 1,352 16,482 
1,089 1,095 1,089 915 747 «11,017 

539 557 570 540 483 6,248 
220 309 222 243 229 2,708 
1,106 1,201 1,089 1,157 960 13,249 
402 365 274 267 227 3,801 

16,202 15,909 15,782 14,930 13,426 173,742 

1,561 1,296 867 702 OOS Secu 

799 706 627 724 ee 
1,284 781 530 528 oo eee 
1,057 758 527 440 OO - dees es 
631 320 217 283 ae ee 
848 827 719 722 i. Sees 
626 430 292 350 ser 
496 398 303 338 ee 
128 149 112 131 A xa was 
303 292 315 321 Rea 
1,193 1,273 1,156 1,143 |. eee 
431 336 279 271 Se 
9,357 7,566 5,944 5,953 7,885 ...... 
of finished Portland cement in 

Sept. Oct. Nov. Dec. 1928 1927 

3,610 3,743 3,338 2,760 39,277 42,687 
1,205 1,204 962 812 11,481 10,776 
2,276 2,120 1,587 1,029 18,336 17,339 
1,573 1,550 1,409 1,058 13,900 13,965 
2,411 2,238 1,973 1,683 22,684 22,022 
1,433 1,561 1,413 1,084 15,936 16,016 
1,735 1,599 1,283 1,269 16,687 14,358 
1,201 1,190 884 691 10,931 10,093 
544 617 529 472 6,345 5,656 
321 199 238 206 2,744 2,179 
1,124 12F7 1,173 909 13,704 14,581 
451 335 279 216 3,943 3,535 
17,884 17,533 15,068 12,189 175,968 173,207 
4,141 4,753 3,153 1,963 39,436 41,657 
1,355 1,375 725 495 11,353 10,531 
2,559 2,294 1,133 606 18,036 17,202 
1,991 1,673 811 416 14,041 13,708 
3,085 2,646 1,272 664 22,593 22.395 
1,475 1,576 1,350 870 15,732 15,530 
2:236 —-1,705 777 359 16,503 14,567 
1,270 1,361 726 507 11,220 10,251 
520 552 451 375 6,277 5,692 
316 282 145 68 2,575 2,294 
1,102 1,257 1,103 914 138,745 14,433 
410 362 305 167 3,944 3,605 

20,460 19,836 1 1,951 7,384 175,455 171,865 


end of each month in 1928, by | 


(In thousands of barrels. Revised Jan. 10, 1929) 


District Jan. Feb. Mar. Apr. May June 
age ae eek” a a 5,886 6,566 6,682 6,488 6,153 6,131 
New Week gil NERS @.. ..6 6.5.50 0 ccc ccc cee 1,761 1,778 1,866 1,847 1,899 1,843 
Ohio, Western Pa. and W. Va................ 2,903 3,393 3,411 3,577 3,482 3,434 
Michigan ee ee ghee atin tac tat APB GCS. Saat AN, 80.09 8 04 2,221 2,205 2,260 2,467 2,240 1,955 
W eT a SS eee 3,409 3,732 3,661 3,429 3,011 3,004 
Va., Penn,, Aim. tie., Pla.iand GA... 5.22.65. 1,851 1,966 1,935 2,040 1,888 1,872 
Eastern Mo., Ia., Minn. and 8S. Dak........... 3,527 3,955 3,912 3,901 3,524 3,131 
Western Mo., Neb., Kan. and Okla............ 1,655 1,647 1,463 1,566 1,573 1,570 
(ES Balt, MONS a en eg he ae ga 423 460 450 468 389 356 
Colorado, Montana and Utah................. 473 496 482 465 510 486 
RIN SO are Sc) aa na 616 764 860 929 869 820 
Oregon and Washington..................... 391 387 463 450 446 427 


July Aug. Sept. Oct. 





25,116 27,349 27,445 27,627 25,984 25,029 
a Maine began producing in April, 1928, and Shipping in May, 1928, 


Preprints of Concrete Institute 





Nov Dec 

5,913 5,524 4,987 4,011 4,251 F047 
1,622 1,423 1,273 1,102 1,339 1,656 
3,096 2,447 2,159 1,985 2,439 2,861 
1,748 1,297 879 757 1,355 1,998 
2,506 1,967 1,283 924 1,629 2 668 
1,867 1,676 1,634 1,619 1,683 1,896 
2,544 2,073 1,572 1,466 1,972 2,882 
1,370 1,222 1,164 993 1,150 1,335 
314 257 281 346 424 522 
456 382 387 304 398 535 
752 746 768 687 757 753 
392 360 412 385 372 420 
22,580 19,374 16,799 14,579 17,769 22,573 
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Pumping 270 Tons Per Hour 


The Koenig Coal and Supply Com- 
pany, one of the largest and most 
successful producers of commercial 
sand and gravel aggregates in the 
country, operates a plant at Oxford, 
Michigan, using hydraulic pump 
dredge equipment for the excavation 
of materials. The deposit, an old 
glacial area with an abundant supply 
of water, varies in thickness from 10 
to 25 feet above water level and 30 to 
45 feet below water level. The sand 
particles are of irregular cleavage 
plane structure making a sharp sand, 
and the gravel varies in size from 
commercial sizes which require only 
grading by screening up to oversize 
pieces of 4 to 12 inches in diameter 
which necessarily have to be crushed 
before screening. All of the materials 
are of heavy structure, ideally suited 
for the strongest concrete structural 
work. 


During the first years of operation 
a plain suction pipe was used for 
excavating the materials, but even 
with using high water pressure jet 
head and a stone box inserted in the 
line on the deck of the boat, this 
method was not entirely satisfactory. 
Steady production was not possible, 
due to the irregularity of the feed of 
solid material to the pipe as well as 
the plugs and jams on account of 
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oversize material entering the line. 

In the spring of 1928, the Ameri- 
can Manganese Steel Company was 
selected to rebuild the equipment and, 
if possible, remove these causes of 
production delay. The boat and cabin 
as well as the original motor and its 
electrical controls were left as con- 
structed. However, it was recognized 
that an agitator ladder was needed to 
insure a regular flow of material to 
the suction pipe line and in order to 
balance the dredge properly and en- 
able it to support the ladder, forward 
pontoons were added. These pontoons 
are of heavy timber construction, at- 
tached to the hull proper by means of 
large stringers. 

A special design “A” frame con- 
structed of heavy timbers with joints 
made with steel gusset plates bolted 
into place acts both as a yoke tying 
the pontoons together and as a sup- 
port for the ladder. For supporting 
the ladder, a heavy steel yoke at- 
tached to the cap block of the “A” 
frame carries the block rigging lead- 
ing to the bail of the ladder. A lead 
sheave block guides the hoist line to 
a sheave mounted on the frame and 
then to the hoist. A chain attached 
between the ladder bail and the lower 
block of the hoist rigging does away 
with the possibility of the cable line 
being cut by the sand and grit when 
the ladder is in digging position. This 


entire arrangement affords correct 
reeving of the hoisting lines without 
twisting and permits positive hoisting 
of the ladder without lines’ inter- 
ference. 

The ladder is 15 inch pipe size 
Eagle Swintek design, 45 feet long, 
of heavy bridge type structural steel 
construction. The traveling chain, 
driving sprocket and track liners are 
made of Amsco Manganese Steel to 
resist the abrasive action of the ma- 
terials handled. A 35 hp. motor is 
used for driving the ladder through 
a belt to the clutch pulley of the drive 
gear mechanism. The chain, with 
openings of 7 inches by 9 inches per- 
mitting solids of this size to be 
pumped into the pipe line, travels ap- 
proximately 40 feet per minute. Large 
outecurved digging arm attachments 
and vertical carrier attachments on 
the chain give the ladder powerful 
digging ability and also provide for 
removing oversize pieces from the 
nozzle, thus permitting uninterrupted 
digging regardless of the nature of 
the deposit handled. 

The suction pipe line is a smooth, 
clean system from ladder nozzle to 
the pump, giving maximum freedom 
to the flow of the material. 

The dredge pump is a 15 inch 
Amsco Type “H” heavy duty pump 
with full marine type thrust bearing 
water cooled. The water end parts 
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The 15-inch Dredge Pump 


are all made from Amsco Manganese 
Steel, precision ground to assure ac- 
curate fit when replacements are 
necessary. The shell is of the highly 
efficient snail type, the side plates pro- 
vided with renewable liners and the 
stuffing box provided with a water 
seal chamber. Priming is cared for 
by a water type ejector and high 
pressure water system. The pump is 
directly connected through a full flex- 
ible coupling to a 500 hp. Allis 
Chalmers, 514/505 rpm, 3 phase, 60 
cycle, 4600 volt, slip ring motor with 
the speed variation controlled by a 
continuous duty resistor and drum 
controller. The entire unit mounted 
on heavy oak timbers is heavy and of 
smooth operation. 

The pipe discharges the material 
1400 feet from the dredge in the plant 
proper, with a 22 foot lift above 
water level at the discharge point. 
The pipe line is mounted on pontoons 
from the dredge to the plant. Power 
for the dredge is supplied by a 3 wire 
system from a _ sub-station on the 
shore, with the poles mounted on the 
discharge line pontoons. 

The new Amsco and Eagle Equip- 
ment established an enviable record 
during 1928. Maximum steady pro- 
duction with negligible shut-down de- 
lay was secured. Increased produc- 
tion for a given period was estab- 
lished as well as splendid wearing 
service from the new equipment. 

Eleven thousand seven hundred and 
eighty-three cars averaging 54 tons 
each were shipped during the season 
of 198 working days. In addition, a 
large amount of the sand handled by 
the pump was wasted. It has been 
conservatively estimated that over 








3,000 cars of sand were wasted and 
that the total production handled by 
the dredge equipment was 15,000 
cars of material, or an average of 75 
cars per day. The actual time records, 
15 hours digging time per day, show 
an average of about 270 tons exca- 
vated per hour and delivered to the 
plant for screening and sizing. 





Mineral Production in 1928 


The total value of mineral produc- 
tion in the United States in 1928 was 
approximately $5,400,000,000, as esti- 
mated by the United States Bureau 
of Mines, Department of Commerce. 
This is a decrease of approximately 
2 per cent of the total value of mineral 
products in 1927 and is due almost 
entirely to a decrease in the total 
value of mineral fuels. Of these, the 
quantity and value of coal decreased; 
the quantity of petroleum produced 
changed little, but the value decreased, 
and the quantity and value of natural 
gas and natural gasoline increased 
as compared with 1927. The total 
value of metallic products shows an 
increase due to increase in quantity 
and unit value of copper and an in- 
crease in the quantity of iron pro- 
duced. Decreases were shown for 
gold, silver, lead, and zinc. The total 
value of nonmetallic mineral pro- 
ducts shows approximately no change. 
Decreases for some of these products 
were offset by increases for others. 

The following figures give the esti- 
mated total value of metallic mineral 
products and nonmetallic products 
other than fuels and of mineral fuels 
produced in the United States in 
1928, 
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Estimated value of mineral products 


of the United States 1928 


GUO ee Sie os Nees $1,260,000,000 
Nonmetallic. (other than 
SS EEA Spins ae 1,240,000,000 


Mineral fuels ........ 2,900,000,000 
£0 ORR eens 5,400,000,000 
These estimates are subject to re- 

vision and replacement by precise 
figures as soon as the Bureau of 
Mines can complete the canvass of 
mineral industries just begun to ob- 
tain accurate statistics for the year 
1928. In this canvass the Bureau is 
sending to every mining, quarrying, 
and well operating company an in- 
quiry soliciting a report on the out- 
put of each mineral commodity by 
each producing establishment. Early 
success in this undertaking is de- 
pendent upon the continuation of the 
prompt and cordial response on the 
part of the mining companies which 
has been the basis of success in this 
statistical endeavor through many 
years. 









Bonney Airport Markings 
Officially Recognized 


Due to the enterprise of the Bonney 
Forge and Tool Works in placing a 
large airport identification arrow on 
the roof of the Bonney building, Al- 
lentown has been officially listed for 
airport identification on aviation maps 
by the Daniel Guggenheim Fund for 
the Promotion of Aeronautics. In 
recognition of this service a certifi- 
cate of appreciation bearing the sig- 
natures of Harry F. Guggenheim and 
Charles A. Lindbergh of the Guggen- 
heim Fund has been presented to the 
Bonney Company. 

The document certifies that the 
work of identification for the service 
of aerial navigation has been com- 
pleted in Allentown and that the rec- 
ord to that effect will be made avail- 
able for the Aeronautic industry, the 
Post Office Department, and the De- 
partment of Commerce. 





Southwestern To Build 
New Mexico Plant 

The Southwestern Portland Cement 
Company, which has plants at El 
Paso, Texas; Victorville, California; 
and Dayton, Ohio, plans to build a 
new plant at Albuquerque, New Mex- 
ico, according to Frank H. Powell, 
president of the company. The plant 
will be built with one kiln, but will 
be so designed that additions can be 
made as needed. It-will have a daily 
capacity of 2400 barrels of cement 
and will require an initial expenditure 
of about $1,500,000. An electrical 
dust collecting system will be in- 
stalled. 
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Seven Tons of Dynamite 
in Quarry Blast 


Seven tons of dynamite, exploded 
in the workings of the Balfour quarry 
of the Olympic-Portland Cement Com- 
pany of Bellingham, Washington, 
brought down 50,000 tons of lime- 
stone as a farewell shot in the quarry. 


No matter how many times a per- 
son has witnessed a blast of unusual 
proportions he will experience a 
quickening of the pulse and a tremor 
of excitement as the blast is “shot 
off,” because there is always the ele- 
ment of uncertainty as to what the 
actual result will be. 


The results of this big blast ex- 
ceeded the expectations of those who 
had planned and directed the tunnel- 
ing preparatory to placing of 280 
cases of dynamite by experts. It was 
calculated that the charge would dis- 
lodge about 30,000 yards of rock suit- 
able in size to handle in the quarry. 
The blast tore out 47,650 yards or 
approximately 50,000 tons of well 
broken and shattered limestone. 


At 1:30 P. M., after every person 
had moved to vantage points of safety 
Melvin Johnson, plant electrician, 
pushed down the plunger at the trans- 
former house a half mile away. Scores 
of witnesses saw the immense cloud 
of white dust with a black center rise 
out of and above the top of the hill- 
side. Out of the center of the cloud 
shot a huge boulder, resembling a 
meteor shooting through space, little 
streaks of white powder dust streak- 
ing back behind. The massive missle, 
weighing close to 600 tons, landed 
with a roaring thud almost 1800 feet 
from its original place of lodgment, 
at a point where an adventureous 
photographer was last seen; luckily 
the photographer had changed his 
location, but his camera was demol- 
ished. The falling boulder formed a 
crater in the ground where it fell, 55 
feet long, 45 feet wide and 20 feet 
deep. 

In the direct line of the blast, 
boulders tore up railroad _ tracks, 
broke some miscellaneous machinery 
and riddled trees so that the im- 
mediate area resembled the war torn 
forests and battlefields of France. 


So carefully planned was the blast 
that no unlooked for damage was done 
with the exception of the main 
crusher building, which was in the 
direct line of the explosion, and while 
one side and the roof of this building 
was wrecked none of the machinery 
nor belting was injured. 

K. A. Merriman, district manager 
of the Trojan Powder Company of 
Portland, Oregon, who was present 
when the charges were placed, said 
he had witnessed hundreds of blasts 
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but had never seen so much rock 
brought down with that amount of 
powder. 

After removing the rock broken 
down by this last blast the quarry 
will be abandoned and new workings 
will be opened up across the valley 
from the Balfour quarry. 





Cement Company Buys 
New Boat 

Edwin Tomlin, manager of the 
British Columbia Cement Company 
plant at Bamberton, B. C., has an- 
nounced that his company had pur- 
chased the steel motorship Columbia 
in England, for use in carrying ce- 
ment and materials. 

Equipped with Atlas Diesel engines, 
the Columbia can make between ten 
and fifteen knots per hour. She is of 
840 deadweight tons, 165 feet long, 
28 feet beam and 14 feet draft. The 
vessel is expected to go into service 
about the middle of March. 

At present the British Columbia 
Cement Company operates the 300 
tons freighter, Teco and the 500 tons 
motorship, Shean, between Bamber- 
ton and mainland ports. 





Johns-Manville Makes 
Official Announcement 
Announcement was made today by 
the Johns-Manville Corporation of the 
purchase for cash of the Banner Rock 
Products Company of Alexandria, 
Ind., largest producers in _ this 
country of rock wool, a fireproof in- 
sulating material, and owners of ex- 
tensive deposits of the special type of 
silicon rock from which this material 
is manufactured. 


This product was invented by Mr. 
Charles C. Hall, President of the 
Banner Rock Products Company, and 
has been developed in suitable forms 
for many important uses, particularly 
as high temperature insulation for in- 
dustrial plants and in modified form 
known as rock cork for general cold 
storage insulation and also for the 
insulation of house-hold and com- 
mercial refrigerators. A_ specially 
prepared form used for insulating old 
and new houses materially reduces 
the cost of heating. 


“The purchase of the Banner Rock 
Products Company,” Mr. Theodore F. 
Merseles, President of the Johns- 
Manville Corporation, says “is a logi- 
cal step in the program for the con- 
tinued development of insulating ma- 
terials of all kinds now so extensively 
demanded for industrial and building 
insulation.” 


This acquisition places Johns-Man- 
ville in a position to obtain at low 
cost, raw material highly important 


to the development of its insulation 
business. 

Serving a number of important in- 
sulating purposes quite distinctive 
from the Celite products made from 
diatomaceous earth, recently acquired 
by Johns-Manville in the purchase of 
the Celite Products Company, rock 
wool products are looked upon as a 
scarcely less important addition to the 
line of insulating materials. 





Geological Map of Indiana 


A huge map of the geological for- 
mations of Indiana has been com- 
pleted and is now being exhibited in 
the Statehouse office of Dr. W. N. 
Logan, state geologist of Indiana. 

The chart is 12 feet long and 
graphically depicts the underlying 
mineral formations of the state and 
simplifies a subject that is of great 
importance in the further develop- 
ment of Indiana mineral resources. 

The purpose of the chart is to pre- 
sent a comprehensive idea of the 
geological conditions of Indiana and 
indicate the economical importance of 
many of the rocks. These minerals 
contain materials of vast importance 
such as coal, clay for manufacturing 
brick and tile, shales for oil, cement 
manufacture, limestone for buildings, 
road construction, silica sand, mold- 
ing sand and other numerous mineral 
products. 





Cement Firm Changes Name 


The corporate name of the Virginia 
Portland Cement Corporation has 
been changed to Lone Star Cement 
Company, Virginia, Incorporated. 

Dwight Morgan, vice-president and 
manager of the company, announces 
that the names of all other domestic 
subsidiaries of the International Ce- 
ment Corporation have been similarly 
changed, so that the new company 
name will directly identify each com- 
pany with its product, Lone Star ce- 
ment, and make the names of all In- 
ternational system companies through- 
out the United States uniform. This 
change affects only the name of the 
company and there will be no changes 
in the management, policies or prod- 
ucts. 

The Lone Star name had its origin 
almost thirty years ago when the men 
now operating the International Ce- 
ment Corporation first began to pro- 
duce Lone Star Cement in a small 
mill in Texas, the Lone Star state. 
From this small mill in Texas the in- 
ternational system has grown to its 
present position as one of the largest 
cement producers, with a chain of 
thirteen mills and an annual capac- 
ity of 20,000,000 barrels of cement. 
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New Corporations 
Gar-Rock Asphalt Co:, Broadway 


and 4th, Louisville, Ky. $220,000. 
Will operate property near Garfield, 
Ky., formerly belonging to Garfield 
Asphalt Co., bankrupt. Edward Naar, 
Pres., 120 S. La Salle St., Chicago; 
C. B. Talbot, V. P., 124 S. Military, 
Detroit, Mich.; I. L. Stafford, Sec., 
120 S. La Salle St., Chicago. Other 
incorporators are: M. C. Eiseman, 
attorney, 33 S. Clark St., Chicago; 
T. Kennedy Helm and Nelson Helm, 
both of Trabue, Doolan, Helm & Helm, 
attorneys, Inter-Southern Bldg., 
Louisville, Ky. 

Liberty Hill Quarry, Inc., Liberty, 
N. C. $50,000. G. W. Crouse, J. B. 
Rose, both of Greensboro, N. C. 


Osceola Lime, Inc., Osceola, Mo. 
10,000 shares pfd. C. M. Werts, G. A. 
May, Des Moines, Iowa; W. G. Werts, 
O. L. Werts, Osceola, Mo. Harry B. 
Taylor, attorney, Commerce Bldg., 
Kansas City, Mo. 


Ash Grove Lime & Portland Ce- 
ment Co. of Nebr., Louisville, Nebr. 
$1,000,000. L. T. and J. A. Sunder- 
land, W. P. Sabin. 


Abrasives Products, Inc., Winfield 
C. Towne, Pres. and Treas., 232 Bay 
State Road, Boston, Mass. $100,000. 

Mac-Myrl Tale Mining & Milling 
Co., Inc., Chelan, Wash. $50,000. 
Chas. McLean, Mgr., Myrl J. Higley, 
S. J. Holden, Wm. O’Connor. Will 
develop tale mine and erect mill near 
Chelan. 


California Rock Asphalt Corp., E. 
H. Higgins, Pres., San Francisco, 
Calif. $1,500,000. To own and oper- 
ate asphalt and bituminized sand de- 
posits. 


High Ridge Gravel Corp., Rockford, 
Kent Co., Mich. 


Shera Sand & Gravel Co., Rich- 
mond, Ind. $12,500. To produce sand, 
*ravel, stone. Eddy K. Shera, H. B. 
White, Wm. E. Wilson, Chas. S. Kid- 
der, John J. Haramy. 


Vickery Gravel Co., Muskogee, 
Okla. $50,000. A. F. House, Tulsa; 
J. T. Lantrey and E. F. Vickery, 
Muskogee. Headquarters will be es- 
tablished at Muskogee, and operations 
will begin in the Arkansas. river in 
May. 


Cal-Clarke, New Hyde Park, N. Y. 
$25,000. Sand and gravel. C. A. 
Morton, Baldwin, N. Y. 


Consolidated Rock Products Co., 
% U.S. Corp. Co., Dover, Del. 1,000- 
000 shares com. 


East Tennessee Limestone Quarries, 
Johnson City, Tenn. $20,000. C. M. 
Rising, Luther Whitson, E. Taylor, 
E. C. Offinger. 
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Pinehill Lime & Stone Co., % Corp. 
Service Co., Wilmington, Del. $50,000. 

Societe des Chaux et Ciments de 
Toulon et du Var, Toulon, France. 
1,500,000 francs. Will manufacture 
lime and cement. 


Madison Sand & Gravel Corp., J. G. 
Carpenter, Hamilton, N. Y. $75,000 
pfd.; 2,000 shares com. 


Pinnacle Stone & Material Co., Lit- 
tle Rock, Ark. $10,000. Chief of Po- 
lice J. E. McCook, Pres.; Mayor 
Moyer, Sec.-Treas.; J. E. Mattson, 
D. A. MacCrea. Will quarry stone at 
Pinnacle Mountain, Ark. 


Krueger Development Co., Frank- 
fort and Leitchfield, Ky. $110,000. 
Rock asphalt. W. A. Batten, W. O. 
Krueger, R. C. Holmes. 


Marble Crusher Co., 2006 Watson 
St., Detroit, Mich. $10,000. Marble 
chips. 

Blue Ridge Lime & Stone Corp., 
Ashford, N. C. 1,000 shares n.p.v. 
Philip R. Moale, J. A. Sinclair, W. N. 
Garrett, all of Asheville, N. C. 

Craftsone Corp of Amer., % U.S. 
Corp. Co., Dover, Del. 100,000 shares 
com. Silica, silicon, silica sand, glass 
sand. 





Cement Company Completes 
Plans for Barge Line 


The completion of plans for the in- 
auguration of a barge line between 
Cape Girardeau, Missouri, and Mem- 
phis, Tennessee, has been announced 
by the Marquette Cement Manufac- 
turing Company. 

The barge line will handle bulk ce- 
ment from the Marquette Cement 
Manufacturing Company’s mill and 
docks on the banks of the Mississippi 
River at Cape Girardeau to Memphis, 
Tennessee, where it will be stored in 
silos and packed in bags there for dis- 
tribution to local consumers. 


The first plans contemplate the 
movement of 250,000 barrels or 1,000,- 
000 sacks of cement in a ten-month 
period, with sufficient provisions being 
made anticipating an increase in vol- 
ume should conditions demand it. 


Track and dock facilities were built 
at the Cape Girardeau plant previous 
to the 1928 season and cement has 
been handled, for points south on the 
Mississippi River by the American 
Barge Line. 

The plans of the company include 
the construction of and placing in 
service, up-to-date steel tow boats and 
barges. 

T. R. Tarn, naval architect, Pitts- 
burgh; Captain Tom L. Faudree, of 


Cairo and St. Louis, and officials of 
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the company spent over six months 
investigating equipment before decid- 
ing on the design of boats and han- 
dling methods. 


The first tow boat, for which con- 
tracts will soon be let, will be designed 
along lines of the most modern con- 
struction, suitable to river navigation, 
including towing capacity, efficiency 
ind easy handling. It will be of all 
steel construction, powered with 720 
h.p. Diesel engines driving through 
twin screw propellers. All controls 
will be concentrated in the pilot house. 


Quarters for the crew will be ample 
and the latest conveniences will be 
installed. Besides the officers’ cabins, 
there will be state rooms for the use 
of officers of the company who may 
have occasion to make river trips. 


The tow barges as designed by Mr. 
Tarn will be 175 feet long, 35 feet 
beam and 8 feet deep, with low deck 
housing. Below the housing and deck 
extending down into the hull there 
will be three longitudinal bins with 
hopper bottoms. 


Under each bin and running the 
length of the barge will be 12-inch 
screw conveyors discharging into a 
cross conveyor feeding into a Fuller 
Kinyon Pump. The discharge pump 
will blow the cement through a 5-inch 
pipe line out of the barge through a 
flexible hose connection to a 5-inch 
line on the bank which leads into the 
storage silos. 


The successful operation of Fuller 
Kinyon Pump systems in handling ce- 
ment in mills throughout the country 
was a deciding factor in the adoption 
for the use on these barges. 


All seams and construction joints 
in the hull and deck housing will be 
welded and every precaution taken 
to make it water-tight and damp 
proof, from either rain, spray or 
wave-wash, which would result in se- 
rious damage to the bulk cargo. 


The terminal or receiving plant at 
Memphis, located at the foot of Poplar 
Avenue on the Wolf River Canal, con- 
sists of a number of reinforced con- 
crete silos 60 feet high in which the 
bulk cement will be stored until 
sacked for distribution. The packing 
plant consists of a battery of Bates 
bagging machines equipped with belt 
conveyors, elevators and slides for de- 
livering the sacked cement to railway 
cars and trucks. 


The entire terminal plant will be 
electrically operated and plug-in sta- 
tions on the bank will supply power 
for the operation of conveyors and 
pumps on the tow barges, 
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Figure I 


Asbestos Cement Pipes 


A mixture of asbestos and cement 
80 and 20 per cent is used as the raw 
material. These ingredients are inti- 
mately mixed with a large amount of 
water in hollanders. The mixture is 
further diluted and then passes to a 
dewatering machine as shown in Fig- 
ure I. This consists principally of 
the sieve tank K, in which a fine mesh 
sieve is fastened on cylinder a and 
rotates. The water passes through 
the sieve in similar fashion to an 
Oliver filter, and the mixture of as- 
bestos and cement forms a layer. This 
felt travels in the direction of the 
arrow until it meets the pressure of 
the rolls C and D and is expelled from 
the machine. To make piping these 
wet sheets are rolled around cylinders 
until the required thickness is built 
up. The finished pipe is first cured 
in air and then under water. It is 
then cut into exact lengths. Figure 
II shows the method of connecting 
lengths of asbestos cement pipe using 
cast iron flanges (Gussflansche) rub- 
ber gaskets (Gummidichtung) and 
cast iron collars. Figure III shows 
an asbestos cement pipe in place. 
Compared with iron, steel and cast 
concrete pipes, with which it must 
compete, asbestos cement pipe has 
several advantages. They require no 
protection in the soil, they are not at- 
tacked by salts or by humic acids and 
have almost any desired capacity. Be- 
cause they are excellent insulators, 
they make remarkable coverings for 
electric cables. The great elasticity 
and resistance to breakage, together 
with the low specific gravity make 
this piping very easy to lay.—Janata. 
(Zement, December 27, 1928.) 


Manufacture of Portland 
Cement 


Although the exact composition of 
Portland cement clinker remains a 
matter of controversy among the ex- 
perts, it is agreed that the nearer 
the composition approaches the pro- 
portions required for tricalcium alu- 
minate and tricalcium silicate (or 
more crudely, the more lime a cement 
contains up to the limit within which 
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it remains sound to a boiling water 
test) the greater will be its strength. 
Analysis of a large number of ce- 
ments, and especially those of the 
highest quality, shows that there is 
no relation between the silica-alumina 
ratio and quality. The idea that high 
silica cements are inevitably slow 
hardening is no longer tenable. Fus- 
ion of the raw materials is an ideal 
but impracticable method of causing 
chemical combination among the in- 
gredients. The necessary interaction 
is fostered by fine grinding and hard 
burning. Which of these is more im- 
portant is not known. But in grind- 
ing the clinker, there is no doubt that 
the finer the grinding, the better the 
product. Whether, all factors con- 
sidered, the wet or dry process is 
better is at present uncertain, but the 
rotary kiln is becoming recognized as 
best favoring high quality, minimum 
labor, and large capacity. The short 
kiln, the long kiln, the kiln with en- 
larged burning zone, the enlarged cal- 
cining zone or the enlarged slurry 
zone, all present advantages, and 
which of these types of rotary kilns 
is most desirable cannot be said at 
the present. The present tendency 
concerning power in cement works is 
toward complete electrification and 
the purchase of electricity. The ab- 
sence of a power plant removes a 
burden from the manager’s shoulders, 
and reduces the capital expenditure 
per ton of annual output, but it in- 
volves rejection of the heat value of 
the gases, leaving the rotary kilns 
which might be employed in steam 
generation. 


Editor, (Cement and Cement Man- 
ufacture, London, Nov., 1928). 


Cinders and Clinker as 
Aggregate 

The value of a breeze or clinker as 
aggregate depends less upon the 
amount of combustible matter pres- 
ent, which is not harmful if well car- 
bonized, than upon the content of un- 
carbonized coal, particularly of high 
oxygen content. Such coals undergo 
a progressive expansion when in con- 
tact with the setting cement. This 





Figure III 


expansion may be stopped upon rapid 
drying of the concrete, but occurs 
again if it becomes wet later. Fail- 
ures of cinder concretes are rarely 
due to the presence of sulphur com- 
pounds, although not more than 0.75 
per cent sulphur other than sulphates 
should be present. The corrosion of 
reinforcement in concretes is due to 
permeability and the accelerating ef- 
fect of sulphur compounds is second- 
ary. A test for the resistance to 
cracking of breeze concretes is as fol- 
lows. A pat is formed of a mixture 
of 3 parts breeze (76 mesh) and 1 
part of a mixture (1:1) of Portland 
cement and plaster of Paris. The up- 
per surface of the pat formed on a 
glass plate 4 inches square should be 
convex and about % inch deep at the 
center. After setting for 3-4 hours in 
a moist atmosphere the pat is im- 
mersed in water and examined for 
visible cracks during 1-4 days. The 
unsuitability of a breeze can also be 
determined if it absorbs an excessive 
amount of methylene blue. 

F. M. Lea. (Dept. Sci. Ind., Res., 
Bldg. Res. Bull. No. 5, 1928, & B. 
C. A.) 


Maintenance Managers in 


Cement Works 


Maintenance is frequently over- 
looked in cement works, first because 
of divided responsibility, and second, 
because production and sales are of so 
much great importance that mainte- 
nance is overlooked. Adequate main- 
tenance in a cement works requires 
a thorough knowledge of engineering, 
refractories and combustion, great 
ability to look ahead and coordinate 
the various sections of the plant, and 
a knowledge of what materials must 
be kept on hand. He must decide 
what is hindering production, and 
how to overcome these obstacles. 


Anon. (Cement & Cement Manufac- 
ture, Dec., 1928). 
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Pulverized Fuel Equipment at a Cement Works. 
Figure IV 


Pulverized Fuel in Cement 
Works 


It is estimated that 75 per cent of 
the coal burned under boilers in pul- 
verized form is burned on the “Lopul- 
co” system. The latest design has a 
new type of continuous, vertical, cy- 
lindrical, steam heated rotary dryer 
With vertical scrapers; an improved 


rotary feeder superseding the screw 
design, and a new short flame turbu- 
lent type R burner. A dust separator 
is fitted at the chimney base, through 
which the forced draught fans dis- 
charge, while the pulverizing equip- 
ment and bunkers are now generally 
placed at the back of the boilers in- 
stead of over the top. Each boiler 
is entirely independent with its own 
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cyclone, pulverized fuel 


pulverizer, 
bin, feeder, R burner, air heater, dust 


separator and induced and _ forced 
draught fans, with separate control 
of adjustment of the pulverizer, 
feeder, and air supply for the burner. 
The new R burner will take up to 
150,000,000 B. T. U. or 6 tons of coal 
per single unit, per hour, with air 
pressure not over 2 inches W. G. and 
control by a single damper. Figure IV 
shows a layout for two rotary kilns, 
and consists of: Magnetic separator 
to remove tramp iron from the coal; 
dryer to reduce moisture; two Ray- 
mond pulverizers with exhauster 
fans; two cyclones to remove coal 
from the carrying air; cyclone for 
separating dust from the hot air of 
the clinker cooler. The pulverized 
coal passes from the cyclones to the 
storage bunker, from which it is fed 
as required by special feed screws to 
the kiln firing pipe; there it meets 
a current of preheated air which car- 
ries it into the firing zone, where it 
burns in a flame about 30 feet long. 
One six roller Raymond pulverizer is 
sufficient to supply all the coal neces- 
sary to fire two rotary kilns, the sec- 
ond being kept in reserve. 

Anon. (Cement & Cement Manu- 
facture, London, Nov., 1928). 


Porous Concrete 


A small proportion of powdered 
aluminium or zine is mixed with Port- 
land cement together with addition of 
a substance which renders the mix- 
ture saponaceous in the presence of 
water, thereby increasing the strength 
ot the bubbles and also retarding de- 
terioration of the stored mixture. The 
added substance may be a grease or 
its equivalent, in a solid, semi-solid 
or liquid form, and may be added to 
the metal powder, cement, or mixture, 
or may be emulsified with the gauging 
water. The amount of grease, by 
weight, may be from one to 200 per 
cent of the metal powder. For exam- 
ple, Portland cement, 100 parts, pow- 
dered aluminium 0.1 part and stearin 
0.01 part. The solid stearin is granu- 
lated, and thoroughly mixed with the 
metal powder, preferably out of con- 
tact with the air, so that the metal 
grains are coated with the grease and 
protected thereby during storage. The 
powder is then mixed with the ce- 
ment. 

Aerocrete, Ltd., & C. Nicol. 
ish Patent 299, 484.) 


(Brit- 


Improving Portland Cement 


Calcium sulphide in amounts not 
exceeding 5 per cent, is added to Port- 
land cement during the grinding, to 
improve its hydraulic properties. 

I. G. Farbenindustrie. A. G. (Brit- 
ish Patent 298, 943.) 
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Thermal Constants and 
Strength of Concrete of Light 
Aggregates 

Tests on cylinders made from Jap- 
anese materials and of the size used 
for the standard compression test 
showed that for each kind of aggre- 
gates the mixture and age have com- 
paratively little effect on the diffu- 
sivity of concrete, though the nature 
of the aggregate caused a wide dif- 
ference, concrete composed of com- 
mon sand and gravel showing the 
largest value. Soft ‘“Kokaseki,”’ a 
kind of liparitic about 50 per cent 
of that of ordinary concrete; hard 
Kokaseki and cinders about 60. per 
cent; and broken brick 65 per cent. 
The apparent specific gravity in- 
creased with the relative richness of 
cement in the mixture; soft Kokaseki 
had the lowest value of all aggre- 
gates. Little variation (0.2-0.3) was 
observed in the specific heats of the 
specimens, but the lowest value for 
conductivity (0.0012) was obtained 
with Kokaseki concrete. All the light 
concretes showed very low strength, 
the decrease in strength being greater 
than the decrease in weight.—M. 
Hamada (J. Fac. Eng. Tokyo Imp. 
Univ., 1928, 17 201-212). B.C..A. 


Apparatus for Calcining 
Cement or Lime 
The calcining zone in the apparatus 
described previously is provided with 
baffles for deflecting the course of the 
falling particles, the baffles being 
constructed of hollow fireclay bricks 
of square cross-section arranged with 


one of the edges pointing upwards. 
A current of cooling air is passed 


through the hollow cavities in the 
bricks —E. Meier (German Patent 
449,789). 1928. B.C. A. 


Treatment of Gypsum 

Alkali aluminium silicates are used 
as silica carriers in the prior process. 
Soluble alkali aluminium compounds 
are washed out of the sintered mate- 
rial after removal of sulphuric acid, 
but before working up to cement. The 
proportions of the materials are so 
adjusted that they contain 2 mole- 
cules of CaSO, per molecule of SiO., 
and alumina is removed almost quan- 
titatively—Rhenania-Kunheim Ver. 
Chem. Fabr. A.-G. Assees. of F. Rothe 
and H. Brenek (German Patent 450,- 
172.) B.C. A. 


Kiln for Aluminous Cement 


The kiln (Figure V) consists of 
a preheating zone 1, a combustion 
shaft 2, and a direct flame fusion 
chamber 4. 
offset, and not directly above the com- 
bustion chamber. The surface of the 


The preheating zone is: 
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bottom of this preheating chamber is 
almost horizontal, so that the raw, 
but preheated material does not fall 
by itself into the combustion zone, 
but must be operated by an external 
source of power. This is accom- 
plished either by hand through the 
aperture 3, or by a mechanical rab- 
bler through the opening 5.—Ve- 
reinigte Ziegel u. Cem. Fab. A. G. 
(Hungary) (German Patent Appli- 
cation V 21, 883.) 
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Figure V 


Cement for Grinding Stones 
or Wheels 


A cement which sets without heat- 
ing for filling spaces between the seg- 
ments of abrasive material compris- 
ing grinding stones is made from 
abrasive grit 100 pts. by weight cal- 
cined magnesium oxide 15 pts., and 
a saturated solution of magnesium 
chloride 35 pts.——Birmingham Small 
Arms Co., Ltd., A. R. Page and P. S. 
Devereux (British Patent 299,633). 
B.C. A. 


Stabilizers and Plaster Compo- 
sition Containing the Same 


A plaster having uniform setting 
properties is obtained by adding an 


alkali-hydrolysed nitrogenous,  or- 
ganic material, such as glue or waste 
organic matter, together with re- 
ground set plaster, or other crystal- 
forming calcium _ sulphate. The 
former prevents too rapid setting, 
and the latter counteracts the effect 
of retarding substances or conditions. 
—A. H. Gallagher (U. S. Patent 1,- 
683,539). B.C. A. 


Production of Alumina 
Clay, phonolite, lencite, etc., are 
treated with sulphuric acid or with a 
mixture of sulphuric and hydrochloric 


acids. After separating insoluble 
matter, the solution is evaporated 
with an amount of sodium chloride 
equivalent to the sulphuric acid, and 
the residue is heated to 700 degrees 
C., preferably in a rotary furnace in 
which the materials and the heating 
gases pass in the same direction. Hy- 
drochloric acid is evolved. The sin- 
tered product is heated to 1000 de- 
grees C. with carbon to produce some 
sodium sulphide, sodium aluminate 
and some soda. The product is lixivi- 
ated. Some sodium sulphide may be 
separated by crystallization, and 
alumina is precipitated by treatment 
with sulphuretted hydrogen or carbon 
dioxide, or a mixture of these gases. 
Further quantities of sodium sulphide 
may be separated by crystallization. 
Sodium bicarbonate is recovered from 
the mother liquor. If the clay has 
been treated mainly with HCL, alkali 
sulphate is added to the sintered prod- 
uct. If only small quantities of HCL 
have been used, bauxite is added so 
that the sintered mass will contain 
about equimolecular proportions of 
alumina and alkali sulphate. 

A. L. Mond. (British Patent 300, 
184.) 


Cement Concrete 

A cement concrete having a glazed 
surface and a vitreous content dis- 
tributed through the mass is formed 
by adding magnesium chloride, cal- 
cium chloride, aluminium sulphate 
and sodium sulphate to the gauging 
water. The aluminium sulphate may 
be replaced by an alum preferably 
with the addition of magnesium sul- 
phate. 

A. Metherell. 
427.) 


(British Patent 299, 


Production of Cementitious 
Material 

The material comprises’ metal 
oxides (magnesium oxide) and solu- 
ble metal sulphates capable of form- 
ing oxysulphates or basic sulphates 
(ferrous sulphate), with or without 
the addition of retarding agents, e. 
g., boric acid—E. R. Harrap, J. A. 
Cann, and Bell’s United Asbestos Co., 
Ltd. (British Patent 298,270). B. 
C. A. 


Preparation of Pure Alumina 

Clay or bauxite is reduced with 
carbon in an electric furnace and sili- 
con, iron, ferrosilicon, and iron oxides 
are removed from the resulting im- 
pure alumina by treatment with chlo- 
rine or hydrogen chloride at 200 de- 
grees or above, with the addition of 
a reducing agent if iron oxides are 
present.—Zaidan Hojin Rikagaku 
Kenkyujo (British Patent 284,661). 
B.S. 2. 
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INTIMATE NEWS OF MEN AND PLANTS 








International Standardizes 
Names of Subsidiaries 

H. Struckmann, President of the 
International Cement Corporation, 
recently issued an announcement that, 
effective January 1, 1929, the name 
of each domestic subsidiary company 
has been changed to the Lone Star 
Cement Company of the state in 
which it is located. There is no 
change in the management, policies 
or products. 

This change of name affects the 
companies formerly known as fol- 
lows: The Alabama Portland Cement 
Company, Birmingham, Ala; Indiana 
Portland Cement Company, Indian- 
apolis, Ind.; Kansas Portland Cement 
Company, Kansas City, Mo.; Loui- 
siana Portland Cement Company, New 
Orleans, La.; Lone Star Cement Com- 
pany of Pennsylvania, Philadelphia, 
Pa.; Texas Portland Cement Com- 
pany, Dallas and Houston, Texas; 
Knickerbocker Portland Cement Com- 
pany, Inc., Albany, N. Y.; and Vir- 
ginia Portland Cement Corporation, 
Norfolk, Va. 





Piedmont Quarries, Inc. 
Concludes Merger 

It is reported that the Piedmont 
Quarries and the Salem Quarries, Inc., 
at Winston-Salem, N.C., have merged, 
forming the Piedmont Quarries, Inc., 
with an authorized capital of $125,000. 
The new company is reported to be 
planning some extensive improve- 
ments of their properties. 





Universal Announces New 


Appointments 

Appointments by the Universal 
Portland Cement company, a _ sub- 
sidiary of the United States Steel 
corporation, have been announced by 
B. F. Affleck, president, as follows: 
Murray N. Billings, western traffic 
manager, Chicago, and Frank E. Guy, 
eastern traffic manager, Pittsburgh. 

In this position and also as traffic 
manager of the Illinois Steel com- 
pany, Mr. Billings succeeds F. T. 
Bentley who has been connected with 
subsidiaries of the Steel Corporation 
for 35 years and with the Cement 
Company since its organization in 
1906 and who last year retired from 
active service. He will continue in a 
consulting capacity. 

Mr. Billings is a former president 
of and is a director of the Traffic club 
of Chicago; was one of the organizers 
of and is a member of the executive 
committee of the Midwest Shippers’ 


Advisory Board; chairman, traffic 
committee, Illinois Manufacturers’ 
Association; chairman, rate commit- 
tee, Chicago Shippers’ Conference As- 
sociation; member, executive commit- 
tee, National Industrial Traffic 
League; and member, civic and indus- 
trial committee, Chicago Association 
of Commerce. He is a member of 
the Union League club, Exmoor 
Country club and Medinah Country 
club. 

Mr. Guy succeeds L. C. Bihler, who 
also was traffic manager of the Car- 
negie Steel company, a Steel Cor- 
poration subsidiary, and who has been 
made assistant to president and gen- 
eral traffic manager of that company. 
Mr. Guy has been assistant eastern 
traffic manager of the Universal com- 
pany since 1912. He also served for 
15 years in the traffic department of 
the Baltimore and Ohio railroad. He 
is a member of the transportation 
committee, Portland Cement Associa- 
tion; highway and bridges committee 
of the Pittsburgh Chamber of Com- 
merce; Traffic Club of Pittsburgh; 
Keystone Athletic club; Racquet club, 
Washington, D. C.; Castle Shannon 
Golf club and the Crafton Athletic 
Association. 


Large Lime Kiln for Alabama 

The National Lime, Cement and 
By-Products Corporation of Buffalo, 
New York, F. L. Hoff, president, has 
acuired by purchase a tract of 300 
acres of limestone land, five miles 
west of Tuscumbra, Alabama with 
frontage on the Tennessee River and 
the Lee Highway and service by the 
Southern Railroad. 

Construction of a lime kiln to cost 
approximately $300,000 with a capac- 
ity of 1,000 barrels per day, will be 
started soon. 

Thos. K. Morris, Vice-President and 
Engineer, is at Sheffield where he will 
remain to supervise construction of 
the first unit for operation early in 
the spring. Besides chemical lime, 
flux, ballast, riprap, concrete and 
agricultural stone will be produced. 








Standard Doubles Production 

W. J. Keith, Manager of the Stand- 
ard Gypsum Company, Seattle, Wash- 
ington, announced that the tonnage 
for 1928 had been a 50 percent in- 
crease over that of 1927, with indica- 
tions for a still greater increase for 
1929. 

The company supplies gypsum rock 
to: Olympic Portland Cement Com- 
pany, Bellingham; Superior Portland 


Cement Company, Concrete; North- 
western Portland Cement Company, 
Grotto; Pacific Coast Cement Com- 
pany, Seattle; and the Oregon Port- 
land Cement Company, Oswego, Ore- 
gon. 

The Standard Gypsum Company 
operates the only Gypsum plant in 
Washington. 





International Earnings Gain 
The International Cement Corpora- 
tion reported the net income for the 
quarter ended December 31, last, of 
$1,514,909 including taxes, equivalent 
to $2.44 a share on 618,826 shares of 
common stock outstanding as against 
$1,417,916 or $2.29 in the previous 
quarter and $1,217,194 or $1.96 a 
share on 562,500 shares outstanding 
in the corresponding quarter of 1927. 
Net profit for the entire year 1928 
aggregated $5,129,284 after all 
charges equal to $7.87 on the common 
stock as against $4,544,710 or $6.90 
a share in 1927. The preferred 
stock was retired May 20, 1928. 





New Corporation 
To Quarry Travertine Stone 

The Florida Travertine Corporation 
has been organized to quarry traver- 
tine stone in Manatee County, Flor- 
ida. 

The deposit of travertine stone, said 
to be the largest in this country covers 
an area of approximately 80 acres, 
and extends to a depth of 100 feet in 
places. This stone is said to have 
rare and unusual beauty and the tex- 
ture such that the waste material can 
be utilized in the manufacture of 
~osaic tile and stucco. The deposit 
was discovered accidently, during the 
freight embargo in 1925, by contrac- 
tors seeking a native rock for concrete 
construction purposes. 

Machinery has been installed for 
the preparation of this stone and op- 
eration will probably start early in 
the year. The use of travertine stone 
is confined almost exclusively to in- 
terior decorating purposes. 





Penn-Dixie Appoints 

B. W. Druckenmiller, for the past 
sixteen years associated with the 
Crescent Portland Cement Company 
of Wampum, Pennsylvania, is now 
connected with the Penn-Dixie Ce- 
ment Corporation, New York City. 
Mr. Druckenmiller is assigned to spe- 
cial sales work for that corporation 
in marketing their products in dif- 
ferent territories. 
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NEWS OF EQUIPMENT MANUFACTURERS 





Gill Bit Sharpening Machine 

A descriptive catalog, issued by the 
Gill Rock Drill Company, features the 
Gill patented bit sharpening machine 
combination. The machine is com- 
posed of two parts, a horizontal unit 
and vertical unit, operated by either 
air or steam. 

The first operation is performed on 
the horizontal unit consisting of a 
hammer with a ram, die and rod com- 
plete mounted on a rugged frame 
ready to set on a foundation. The 
Gill patented dressing dolly is used, 
in both, the forming operation on the 
first unit and the finishing operation 
on the second or vertical unit. This 
catalog also features drilling and fish- 
ing tools for the well drill method of 
operation. 





Steel Spoke Dual Pneumatic 
Wheels 


French and Hecht, manufacturers 
of wheels for forty years, has issued 
descriptive folders of steel spoke dual 
pneumatic wheels for light and heavy 
trucks. 

The advantages of steel spoke con- 
struction for dual wheels as applied 
to trucks are shown and the details of 
design are fully illustrated. Either 
type of wheel is of open construction, 
the steel spokes are rigidly and per- 
manently forged into the hub and tire. 
The ease with which either the in- 
side or outside tire can be changed is 
one of the claims made by French and 
Hecht. 





A New Locomotive 

A 20-ton, six-wheel, gear and side 
rod drive locomotive for industrial 
hauling and switching is being man- 
ufactured by the Geo. D. Whitcomb 
Company. There is an advantage 
gained by the use of this six-wheel 
locomotive as it gives a very even dis- 
tribution of weight over the three 
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A 20 Ton, Six Wheel, Gear Driven 
Locomotive 


wheels and can be operated in indus- 
trial plants where the tracks are not 
in perfect condition or are laid on 
soft ground. 

This Whitcomb locomotive is full 
gear driven, transmitting the power 
to the wheels through side rods. It 
is equipped with standard air brake 
equipment. This locomotive can be 
used in industrial plants for switching 
and on railroads for short main line 
hauls. It is also designed for quar- 
ries, cement plants, steel mills, lum- 
ber tracks and other places where 
ground conditions are soft and there 
is an uneven track. 





Double Steel Log Washers 

And Single Roll Crusher 

The McLanahan-Stone Machine 
Company has issued two folders, one 
describing the McLanahan single roll 
crusher and the other the McLana- 
han double steel log washers and Siz- 
ing Screens. 

The single roll crusher was de- 
signed about thirty-five years ago for 
use in connection with Rock Phos- 
phate machinery. Since then im- 
provements have been made to meet 
the demands for a single roll crusher 
in limestone crushing operations. A 
special chilled iron mixture of char- 
coal iron and other elements is used 
in the roll shells and breaking plates. 
The folder contains further, descrip- 
tions and illustrations of the single 
roll crusher for primary and second- 
ary crushing. 

McLanahan double steel log wash- 
ers are described in the second folder. 
The operation and results of this 
washer in the cleaning of sand and 
gravel mixed with clay and other 
foreign substances is discussed. Spe- 
cifications of the washer and screens 
are also given. 





The Thew Handbook 


The Thew Shovel Company has is- 
sued a handbook on the operation, 
care, adjustment and application of 
power shovels and excavating ma- 
chines. This is published in loose-leaf 
form so that it can be kept up to 
date by future additions. It is divided 
into three sections, the first covering 
all operations of Lorain machines, the 
second covering the care and adjust- 
ment of Lorain machines, and the 
third covering general excavating in- 
formation, data and tables pertain- 
ing to excavating work. 

The first section gives detailed in- 
structions for shovel, clamshell, drag- 











The Hand Book 


line and backdigger work, including 
cable reeving, digging methods and 
ways of loading and unloading ma- 
chines for transportation. It also in- 
cludes range diagrams covering all 
models of Lorain machines. It is of 
the greatest value to an operator just 
breaking in on the operation of a new 
machine and is also of considerable 
assistance to owners who are forced 
to change operators and put an in- 
experienced man on the machine. 


The second section covers the care 
and adjustment of Lorain machines. 
It furnishes the operator with the 
proper methods of caring for the ma- 
chine. It is specific, giving complete 
details on how to accomplish the re- 
sults necessary to maintain a machine 
in the best operating condition. This 
section of the book is also of con- 
siderable interest to the owner as it 
enables him to keep himself posted on 
whether his machine is being kept in 
proper operating condition. 

The third section is the real hand- 
book section of the book. It contains 
material weight tables, equivalent and 
conversion tables, layouts for various 
job conditions, suggestions for estab- 
lishing a cost system, data on elec- 
tric systems, ditch dimension tables. 
spoil bank dimension tables, general 
data on drilling and blasting, charac- 
teristics of explosives and like ma- 
terials and tables. This section of the 
book has been designed specifically for 
the owner, engineer or estimator and 
contains considerable information for 
which he would have to look to several 
sources, were it not for the Thew 
handbook. The book is printed on 
heavy durable bond paper and is 
bound in a flexible imitation leather 
cover. 
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Du Pont Books 


EK. I. duPont de Nemours and Com- 
pany, Inc., has issued two attractive 
pooks, “Blasting Powder,” and “Blast- 
ing Accessories.” 

The first of these books gives a 
brief history of powder making and 
the part that the founders of this com- 
pany took in developing this important 
industry which has played an equal 
part in the wars and industrial de- 
velopment of our country. 

A description and properties of 
blasting or black powder is given as 
well as information on packing, han- 
dling, transporting and storing. 

A chapter on blasting methods, 
treats of priming, charging and tamp- 
ing of blasting powder in general. 

Notes on the use of blasting in coal 
mines, quarries and railroad construc- 
tion are fully illustrated showing 
methods of handling and results ob- 
tained. 

Blasting Accessories is a well il- 
lustrated book describing the various 
accessories needed for firing charges 
of explosives with explanations of the 
best methods of using these accesso- 
ries. 





The General's Staff 


The General Excavator Company 
has for distribution Bulletin 2805, 
describing and illustrating General 
excavators. This machine has been 
designed for efficient service as a 
shovel, clamshell, backhoe, dragline. 
skimmer, crane and backfiller. It is 
claimed that changes from one type 
to another can be made in the field 
without changes or additions having 
to be made to the operating ma- 
chinery. 

The excavators operate with gaso- 
line engines or electric motors. They 
are full revolving and mounted on 
continuous treads. This bulletin fea- 
tures and describes construction of 
the separate parts and members en- 
tering into the assembly of the ma- 
chine. It is well illustrated with cuts 
showing construction details and spe- 
cific installations of General Exca- 
vators in actual operation. This bulle- 
tin is available to anyone interested 
in excavating machinery. 





Link-Belt Announces Line of 
Gasoline Locomotive Cranes 

Locomotive cranes are now driven 
by gasoline engines as the Link-Belt 
Company, has announced a complete 
line of locomotive cranes designed 
especially for Gasoline Engine, Diesel 
Engine or Electric Motor Drive, to be 
known as the “L” Type Cranes. They 
are not merely modified steam cranes, 
but are designed throughout for the 
entirely different and much more 
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An “L-75” Gasoline Crane Handling Stone 
at Quarry for Solvay Process Co., 


Jamesville, N. Y 


severe conditions imposed by a power 
unit running continuously at its full 
operating speed. 

The machinery and its arrange- 
ment are particularly adapted to di- 
rect engine or motor drive, and all 
clutches, brakes, shafts, bearings, 
gears, etc., are oversize in order to 
give the best operating results and 
the lowest possible maintenance ex- 
pense, under these conditions. 

The Drive from engine or motor 
is a totally-enclosed silent chain drive, 
and all upper frame gears have ma- 
chine cut teeth, cut from solid blanks. 
This makes a quiet, smooth operating 
machine of the very highest efficiency. 

It is furnished with two-speed 
travel gear to give a high travel 
speed for traveling light, and a slower 
travel speed for pulling heavy loads 
or ascending comparatively steep 
grades. The two-speed travel gear in 
no wise affects the other speeds of 
the machine (hoisting, boom hoist- 
ing and rotating), which should, 
under all conditions, remain un- 
changed in order not to affect the 
operating speed and handling capac- 
ity of the machine. 

The addition of the ‘‘L” Type Crane 
in five sizes gives Link-Belt' Company 
a complete line of gasoline, Diesel, 
electric and steam locomotive cranes, 
and a line of heavy duty gasoline, 
Diesel, or electric crawler shovels- 
cranes-draglines ranging from % to 
2 cubic yard capacity. 





Alloy Cast Steel Announces 

The Alloy Cast Steel Company, 
with years of education and exper- 
ience embodied in its organization, 
together with the personnel of the 
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executives and men connected have 
been in the field over two years. The 
present capacity of the plant, approxi- 
mately 250 tons per month, now an- 
nounces contracts have been let in- 
creasing the present floor space more 
than 50 per cent in conjunction with 
an additional melting unit which will 
practically double present production 
capacity. 

The additional capacity will be 
both large and small steel Castings 
to be furnished in regular steels and 
alloys of various kinds to customers 
specifications. In addition to the well 
known formulas now on the market 
will be installed another melting unit. 

In this process steel, the oxidation 
is reduced to the lowest possible 
amount, far below what has yet been 
offered to the trade which materially 
increases the physical values of the 
finished product, producing a much 
greater elongation than has _ hereto- 
fore been possible. It has been the ex- 
perience of various users who are 
properly equipped to make physical 
and chemical laboratory tests with 
this steel, openly agree that the 
quality of the steel and results ob- 
tained are superior. The erection of 
the building and new melting unit 
are being actively expedited and the 
new steel will soon be available. 





Dynamotor Principle Used 
On Welders 


UNA Incorporated has issued Bul- 
letin 121 descriptive of UNA Welders 
of two types, built on the dynamotor 
principle for metallic and carbon are 
welding. It combines both the a. c. 
supply and d. c. generating circuits 
in a single compact machine. The 
claims for this type of construction 
are for mechanical, electrical and 
welding advantages. 

The mechanical advantages claimed 
are, simple; two bearing machine 
(ball bearing) requiring no align- 
ment; elimination of base plates or 
other heavy mounting devices; maxé 
mum electrical capacity for a given 
weight of material. 

The electrical features are, start- 
ing compensators eliminated, only 
one switch required; operates as a 
synchronous motor with high power 
factor; affected to the least extent by 
low line voltage conditions; self ex- 
cited with low excitation losses elimi- 
nating a separate unit for excita- 
tions. 

The welding advantages claimed 
are new standards of speed in weld- 
ing, increased production and con- 
trol of quantity and quality. The bul- 
letin describes the characteristics of 
types A-3 and A-4 Una Welders and 
accessories. Copy of Bulletin 121 may 
be had upon application. 
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Transportation Problems 
of Ready Mix Plants 


The operation of ready mix plants 
has brought out a number of ad- 
vantages which factory production 
has over hand work and a large per- 
manent plant has over several small 
temporary field plants. Materials can 
be handled by machinery from the 
time they leave the cars until they 
are delivered to the trucks, as mixed 
concrete, the amount of hand labor 
and the number of times the materials 
must be handled is decreased. 

Measurements of materials and 
mixer operations are handled by a few 
men for several construction projects 
which otherwise would require several 
mixers and several large mixer crews. 
These operators become more skillful 
and capable of producing a better and 
more uniform quality of concrete than 
the average field operators. A properly 
equipped central plant is generally 
capable of measuring materials more 
accurately and obtaining more uni- 
form proportions than field plants. 
Other advantages of the central plant 
are the elimination of the expense of 
moving mixing equipment from job 
to job, the reduction in labor required 
and the prevention of the waste of 
cement, aggregates, and sacks com- 
mon to field work. 

Progressive material dealers are 
recognizing the possibilities for the 
sale of ready mix concrete and there 
will continue to be a considerable 
growth throughout the country in the 
number of ready mix plants. 


Truck Equipment 

Transportation has been one of the 
major obstacles in ready mix plants. 
Regular schedules of deliveries must 
be maintained to a job, which re- 
quires ample and dependable trucks. 
Concrete has a tendency to segregate 
when hauled in trucks, the water and 
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fine materials floating to the top and 
the sand and coarse materials com- 
pacting on the bottom. This has been 
overcome to some extent by stiffer 
mix or the application of certain 
chemicals. 

Considerable difficulty has also been 
experienced with the concrete com- 
pacting and sticking to the sides of 
the body making dumping difficult. 

Several types of bodies have been 
built for hauling ready mix concrete. 
The most successful of these being the 
bath tub type body; such a body is 
built by the Wood Hydraulic Hoist 
Company. It is semi-circular in cross 
section, with floor of body at front 
end rounded making entire inside 
surface smooth with no _ square 
corners; thereby eliminating the stick- 
ing of the concrete to the body when 
dumped. Special tailgate provides for 
water tightness. It is claimed by the 
body manufacturers that with a body 
of this shape, there is less tendency 
of the materials to segregate. 

There have been some installations 
with high lift hoists; this permits 
some chuting of the concrete when 
required or pouring directly into 
concrete forms to a height approxi- 
mately 8 or 9 feet above the ground, 
or of dumping into containers for 
serving the wheelbarrow crew. Pneu- 
matic tires are generally preferred, 
because there is less tendency for 
the concrete to compact. 


Ready Mix Concrete Company 


The Ready Mix Concrete Company 
of Kansas City has one of the best 
equipped ready mix plants, of the 
two mixer type. The transportation 
of the concrete is handled by twenty 
two White model 51-A’s owned by the 
Company and 10 other similar units 
owned by a hauling contractor. These 
units are 145 inch wheelbase, equipped 
with bodies built locally of the bath 


Truck of the Ready Mix Concrete Company 


tub type. The latest additions to the 
fleet having a chute in the tailgate, 
They haul 2 yards of ready mix con- 
crete. During the past year, their 
sales have exceeded 100,000 yards of 
ready mixed concrete. 





William J. Corbett Joins 
Fort Pitt Steel Castings 

William J. Corbett has resigned as 
secretary-manager of the Steel Found- 
ers’ Society of America, the trade as- 
sociation of the prominent companies 
in the United States and Canada 
manufacturing steel castings, to be- 
come assistant to the president of 
the Fort Pitt Steel Casting Company. 
This company specializes in the manu- 
facture of high grade carbon and 
alloy steel castings made by the elec- 
tric furnace process. 

Mr. Corbett is one of the best 
known steel foundrymen in the coun- 
try, having gained a national repu- 
tation as a result of his work in the 
industry. He graduated from Car- 
negie Institute of Technology in 1914 
with the degree of Bachelor of Science 
in Mining Engineering, and later re- 
ceived the professional degree of 
Metallurgical Engineer. His first em- 
ployment was as a special apprentice 
at the Alliance Works of the Ameri- 
can Steel Foundries, a year later be- 
ing transferred to the Chester Works 
of the same company, and held the 
position of Production at the time he 
resigned to accept a commission in 
the United States Army in 1917. 
After demobilization of the armed 
forces, Mr. Corbett was placed in 
charge of the manufacture of castings 
at Watertown Arsenal until the latter 
part of 1919 when he again became 
affliated with the American Steel 
Foundries as assistant to the fourth 
vice president. In 1923, he became in- 
dustrial engineer for the Electric 
Steel Founders’ Research Group 
which is composed of the five leading 
electric steel foundries and which was 
organized in 1920 to conduct cooper- 
ative research work. 

When the scope of the activities of 
the Steel Founders’ Society of Amer- 
ica was enlarged in 1925, the services 
of Mr. Corbett were secured and he 
has been secretary-manager since 
that time. His activities have brought 
him in contact with all the problems 
in the steel casting industry. He has 
been active on numerous committees 
of the American Foundrymen’s As- 
sociation and the American Society 
for Testing Materials, and also on the 
Joint Committee for the investigation 
of the Effect of Sulphur and Phos- 
phorous in Steel, the Joint Committee 
on Pattern Equipment Standardiza- 
tion, and the Joint Committee on 
Moulding Sand. 








of 
1 
es 
he 
ce 
ht 


as 
eS 


ty 
he 
on 
OS- 
tee 
La- 





February 13, 1929 


Batchers and Bins 

Cc. S. Johnson Company illustrates 
and describes Johnson Batchers and 
Bins in a new twleve page bulletin, 
which features volume and_ scale 
batchers. Simplicity of construction, 
no ropes, latches, pulleys, counter- 
weights or long levers, are claimed as 
items which result in low erection 
costs, reliable and fast operation with 
accuracy. 

The scale batcher was introduced to 
meet the demand for weight propor- 
tioning of aggregates for slate high- 
way work. They require a specially 
designed scale, which includes a beam 
balance for accuracy and a beam 
balance indicator for speed of opera- 
tion. The scale batcher is designed so 
that it may be operated as volume 
batchers or weigh batchers or as 
simultaneous volume weigh batchers. 


Johnson bins are furnished in the 
following types; demountable bins for 
moveable plants, box and column bins 
for semi-permanent use and Octo bins 
for permanent locations. Desirable 
features claimed for these bins, in- 
clude distinctive design, low erecting 
expense, reliable operation and the 
absence of bolts in carrying shearing 
loads. Copies of this bulletin may be 
had upon application. 





The Barrymore Concrete 


Mixer 

The Barrymore Corporation has 
issued a book describing The Barry- 
more concrete mixer. The mixer is 
“open top” of scientific design built 
to fit on the chassis of all standard 
trucks. They are built in capacities 
of one, one and three-fourths and two 
and one-half yards. The main power 
of the truck is applied to mix the 
pre-measured dry load of cement, and 
aggregates, when the water carried in 
a separate tank, is added on the job. 
The advantages claimed for this 
method are numerous, the principal 
one being that exact proportioning of 
dry materials is possible at a central 
bunker or loading plant, thereby 
eliminating costly rehandling of mate- 
rials, 

The mixing is done by _ strong 
curved spade-like blades attached to a 
revolving center shaft. The blades 
are overlapped, causing a_ simul- 
taneous triple action of: lifting and 
spreading of materials around the 
center shaft; rotating and churning 
of materials in a circle from the ends 
to center and back; and a surging or 
complete agitation. The booklets 


bring a fund of information to those 
interested in ready mixed batches for 
concrete. 
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Slackline Cableway Excavator 

R. H. Beaumont Company is dis- 
tributing a four page folder setting 
forth the features of the Beaumont 
Slackline Cableway Excavator. The 
best operating span for this excavator 
is discussed, in connection with strip- 
ping of sand and gravel pits, dam or 
reservoir work. 


Capacities of Beaumont buckets, of 
various sizes are given and an ac- 
companying table gives cubic yardage 
per hour of cableways from 300 to 
1200 feet spans. 


The Beaumont Hoist is featured as 
specially designed for cableway ex- 
cavator service with two speeds on the 
front drum. Cone frictions are used 
on this hoist up to the %-yard size, 
band frictions on the 1 yard size and 
over. A data sheet accompanies this 
folder for the convenience in sum- 
marizing the needs of those inter- 
ested in this equipment. 





Mine and Smelter Makes 


Changes in Personnel 

At a meeting of the Board of Di- 
rectors of The Mine and Smelter Sup- 
ply Company, January 22, A. H. 
Seep was elected president; J. H. Fen- 
nessy is retiring as president after 
twenty-five years service as the active 
head of the business, but continues 
as a director of the company; Clark 
Grove was elected executive vice 
president and will move to Denver, 
Colorado, where the general offices of 
the company will be located after 
February 15; Mr. Seep and Mr. Grove 
have been associated with the com- 
pany continuously for the _ past 
twenty-seven years. 


H. J. Gundlach will continue as gen- 
eral manager of the merchandising 
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division of the company, in charge of 
the general supervision of the stores 
and warehouses at Denver, Colorado, 
Salt Lake City, Utah, and El Paso, 
Texas. The company distributes from 
those branches, general machinery, 
mill supplies, electrical apparatus and 
supplies, assay and chemical equip- 
ment and supplies. 

O. H. Johnson will continue in 
charge of the Marcy Mill Division of 
the company which handles the manu- 
facture, engineering and sales of 
Marcy Mills, Wilfley tables and other 
products manufactured by the com- 
pany. A New York sales office will be 
maintained at 225 Broadway with 
J. P. Bonardi continued as manager. 





Light Half Yard Excavator 


Bulletin K-1 of the Bay City Dredge 
Works features Bay City, Model K~- 
full revolving excavator. 


The Model K is designed to operate 
in places where a larger machine 
would be cramped or uneconomical. It 
is convertible, without machinery 
changes to use as a half-yard shovel, 
three-eighth yard clamshell, three- 
eighth yard skimmer, light half-yard 
dragline, trench hoe and a backfiller. 
Operating as a shovel the Model K has 
a 17 foot boom and as a crane, clam- 
shell or dragline machine has a. 30 
foot boom. 


The machine weighs 13 tons, has a 
hoist line speed of 150 feet per minute. 
The swing speed is 5 to 6 r.p.m. and 
travels at the rate of 1% miles per 
hour. All propelling clutches and ma- 
chinery is located on the upper re- 
volving unit. The Model K is powered 
with a McCormick-Deering, 35 h. p. 
4 eylinder 414x5 power unit. All shafts 
on the upper rotating units are fitted 
with roller or ball bearings. 

















New Half Yard Full Revolving Excavator 
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Lima “101” 

In Bulletin 291, The Ohio Power 
Shovel Company feature the construc- 
tion of its combination excavator 
Lima “101.” The bulletin illustrates 
and describes in detail each vital part. 
The 6,000 pound truck frame is one 
solid piece of heat-treated alloy steel. 
The crawler belts are made of duplex 
treads with integral lug, which is 
claimed prevents belts from coming 
off the rollers. All bearings of the 
main operating machinery is only 24 
inches above the floor making a low 
center of gravity and stability. 

On the shovel, the boom and dipper 
handle is of pressed steel construction 
which the manufacturers claim elim- 
inates 50 per cent of the bolts and 
rivets required in other types and 
will withstand strains and stresses 
imposed by heavy duty. The makers 
of Lima “101” stress the fact that 
the machine has 62 roller bearings. 
Specifications and working range 
charts and tables are arranged for 
each combination shown. Bulletin No. 
291 may be had upon application. 


Box Car Loader 


Stephens-Adamson Manufacturing 
Company has distributed a circular 
devoted to the S-A Box Car Loader. 
The loader consists of a short endless 
conveyor belt, running on pulleys 
spaced on short centers, driven at a 
high rate of speed by a 3 h. p. electric 
motor. The belt is given a _ short 
concave bend on the carrying surface 
by two discs which touch the belt only 
at the center edges. 

The material is fed through the 
hopper upon the belt between the two 
revolving discs, following around the 
inside of the curve, centrifugal fric- 
tion causes it to cling to the belt sur- 
face with sufficient force that it at- 
tains the speed of the belt and is 
thrown to the end of the car. It is 
claimed the loader will handle such 
materials as silica sand, moulding 
sand, grain, acid phosphate, gypsum, 
salt, sulphur, crushed stone and 
similar materials. A capacity to load 
from two to four cars per hour is 
claimed. The machine weighs 750 
pounds. 








The Commander 

The Osgood Company in their Bul- 
letin 2900, feature the Commander, 
the newest of the Osgood line of gas 
shovels. The Commander has incor- 
porated within its design, two operat- 
ing speeds for the swing, hoist and 
travel motions. A high and low speed 
is obtained by shifting into engage- 
ment with the spur gears on the 
drum shaft, one or the other of the 
two spur pinions, slideably mounted 
on the countershaft, 
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The machinery is all placed back 
of the center pin in a compact group 
mounted on a broad one-piece cast 
steel center frame, which keeps all 
parts in alignment. The Commander 
is powered with a special Hercules 
6-cylinder 4% by 4% inch gasoline 
engine as standard equipment. 

For shovel service it will carry a 
% yard or % yard dipper depending 
upon the length of boom handle and 
the nature of the material to be han- 
dled. The machine is easily converted 
into a dragline, backhoe, skimmer, 
clamshell, crane, piledriver or mag- 
net. Bulletin 2900 is for distribution 
to those who are interested in this 
class of equipment. 





Equipment Representatives 
Fly To Road Show 


John Jay and H. F. Saxton, of the 
Iowa Manufacturing Company, manu- 
facturers of Cedar Rapids rock crush- 
ing equipment, and T. M. Deal, sales 
manager of the Speeder Machinery 
Corporation, manufacturers of speeder 
cranes, shovels, and trailers, fooled 
old man winter with his Iowa snow 
and below zero weather when they re- 
sorted to the use of an airplane to 
make a hurried trip to Cleveland from 
Cedar Rapids in order to be in at- 
tendance at Dealer’s Day Conference 
of the National Road Show, Saturday, 
January 18. 

The trip was made in the six pas- 
senger Stinson Detroiter owned by 
the Cedar Rapids Airways Company. 
Dan F. Hunter, general manager of 
the Cedar Rapids Airways Company, 
acted as pilot. 





Northern Blower Company 
Extends Plant 

The plant of Northern Blower Com- 
pany, is now being extended by the 
addition of manufacturing floor space 
of 75 by 125 feet. The old building 
which formerly occupied the space 
has been torn down, and the building 
which is replacing it will be of the 
most modern construction. This com- 
pany has for a number of years spe- 
cialized on dust-collecting equipment, 
and its products have been sent all 
over the world. A considerable pro- 
portion of the dust-collecting equip- 
ment manufactured during the past 
four years has been installed in ce- 
ment, chemical and similar mills, and 
it is stated that Norblo collectors were 
the first which permitted the entire 
removal of all dust from plants of 
this description. Northern Blower 
Company has grown from. small be- 
ginnings. In 1911 it was started in a 
barn and has since been repeatedly 
extended to take care of its increasing 
business, 


Speeder Machinery Holds 

Dealer’s Day Conference 

The Speeder Machinery Corpora- 
tion, manufacturers of speeder cranes, 
shovels, and trailers, held its annual 
Dealer’s Day Conference in the Gen- 
eral Offices at Cedar Rapids, Satur- 
day, January 19, 1929. Speeder deal- 
ers from all parts of the United 
States and Canada were in attend- 
ance. 





Variable Speed Hoists 


The Construction Machinery Com- 
pany is distributing an interesting 
illustrated 8-page folder which de- 
scribes the Kern Variable Speed 
Hoists for drag scraper and dragline 
work. The folder includes a number 
of letters from those who have used 
the hoists and are satisfied with the 
results obtained. 

The hoist is powered by a multiple 
cylinder Waukesha gasoline engine, 
standard power, where gasoline is 
used or a standard electric motor with 
a speed not exceeding 1150 r.p.m. The 
main frame is of heavy steel construc- 
tion with the structural steel members 
braced with a heavy plate. The hoist 
drums are cast from close grain steel, 
bronze bushed and lubricated through 
the center of the shaft in the drive 
end. The hoist drum shaft is of high 
grade machined steel, turned and 
ground and of extra large diameter. 
The brake drum is cast integrally 
with the hoist drum. Four clutches 
of the contracting band type of rugged 
construction and with interchangeable 
parts are used. All four clutches are 
mounted on one high speed counter- 
shaft which enable the operator to 
“feel” the clutches. The main drive 
shaft is attached to the motor shaft 
with Falk-Bibbey flexible couplings 
and the Alemite-Zerk system of lubri- 
cation is used in all parts of the ma- 
chine. 





Pittsburgh Vibrating Screen 

The Pittsburgh Coal Washer Com- 
pany has for distribution Bulletin 54 
illustrating a single deck screen, 
double deck single unit screen and 
double deck tandem screen. 

The vibratory action in_ these 
screens is accomplished through an ec- 
centric shaft mounted in self alignins 
ball bearing pillow blocks. All mov- 
ing and wearing parts are above or 
outside of the path of the material to 
be screened. Copies of this bulletin, 
and engineering information will be 
supplied upon application to the com- 
pany. 
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The New | Yard Lorain-55 


The Lorain-55, a new 1 yard center 
drive crane, clamshell, dragline and 
shovel was a feature of the 1929 Road 
Show exhibit of The Thew Shovel 
Company. It is closely patterned after 
the design of the 14% yard Lorain-75. 
It has been developed, designed and 
built as an entirely new superstruc- 
ture of a size, weight and strength 
throughout to expressly handle a 1 
cubic yard struck measure dipper. In 
its superstructure turntable drive, its 
crawler, truck and its shovel boom, 
is Thew center drive. 


For the crane, clamshell and drag- 
line units new style booms have been 
developed, built on the basis of great- 
est strength at the minimum weight 
to insure the greatest possible stabil- 
ity to the unit. Booms are furnished 
in 35, 40 and 45 foot lengths or longer. 


The 35 foot boom is a steel single 
piece, straight channel type, strongly 
tied together by ample cross-bracing. 
The 40 and 45 foot booms are box 
section latticed steel in two sections, 
with interchangeable heads. The 
cross-bracing on the 40 and 45 foot 
booms is tubular, and the bases are 
reinforced with heavy steel side 
plates. 


The boom hoist is by means of a 
power driven self-locking worm drive 
a secondary boom hoist brake. The 
boom hoist drum is grooved to insure 
improved cable wear. The boom 
derricking cable is 6 part line and 
operates through an equalizing boom 
harness. 


For dragline operations a patented 
Thew Fairlead is used which is 
fastened near the foot of the boom. 
It consists of two large diameter 
sheaves in tandem. The lead in cable 
comes in to the lower sheave which is 
pivoted to allow free swinging to 
either side. The drag in cable then 
goes over the top sheave located so 
as to give a long direct lead to the 
drum. On the clamshell boom the 
same pivoted sheave feature is used 
on the lower sheave of the tagline de- 
vice. 


The shovel boom is the patented 
Thew center drive boom, the same as 
used on the Lorain-75. The shovel 
boom is 18 feet long, of plate girder 
construction. Dipper sticks 14, 16 or 
18 feet or longer are available, all of 
these being one piece rectangular 
welded steel sections. All sticks are 
equipped with interchangeable rack 
sections and with the patented Thew 
dipper stick end rack. 

In the center drive shovel boom the 
dipper shaft is placed in the center. 
The center drive shovel also replaced 
the usual type of sliding yoke with a 
self-equalizing 8-wheel dipper stick 
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trolley which is carried in a machined 
track formed by the two large cir- 
cular bearings surrounding the ship- 
per shaft. An automatic crowd brake 
is also standard equipment on the 
shovel. The crowding power is de- 
livered to the shipper shaft through 
a positive «powerful chain crowd, 
which is self-adjusting to all boom 
angles. 

The new Lorain-55 has a tail swing 
of only 9 feet. This reduced tail swing 
is largely due to the use of the center 
drive on the turntable. This drive 
consits of only a power take off, silent 
chain drive and a central driving 
pinion which actuates three power 
shafts. Any one of the three power 
shafts can be separately engaged and 
independently controlled with the full 
power of the engine applied to it. 
Also, all three power shafts can be 
simultaneously engaged, enabling 
three operations at once with inde- 
pendent control over each. It can 
hoist, swing and travel, or derrick 
the boom, all at the same time just 
like a locomotive crane. 

The power plant is a Waukesha 
“JL” gasoline motor 6 by 7 inch 
stroke, with Ricardo head, automatic 
governor, air cleaner, and a 50 gal- 
lon fuel tank as standard equipment. 
A 40 h. p. electric motor can be used 
in place of the gas motor when de- 
sired. Electric motor control is by 
means of an automatic push button. 

The hoist shaft has two drums 
mounted on it, each of which is 
actuated by an internal expanding 
clutch through a booster band. Re- 
movable split lagging is provided for 
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these drums in a variety of diameters 
giving a wide range of line speeds 
for various job requirements. 

The crawler truck is the same two- 
speed heavy duty center drive crawler 
that for the past four years has 
carried the Lorain-75. In low speed 
it travels % miles per hour climbing 
a 33 per cent grade. In high speed 
it climbs a 15 per cent grade and 
travels 1% miles per hour. All driv- 
ing parts are fully enclosed with all 
main driving parts running in a con- 
tinuous oil bath. An average yearly 
repair part cost of $30.00 each on the 
hundreds of these trucks in the field 
testifies to its quality, construction 
and performance. 





Cincinnati Locomotives 

The Locomotive Division of the Cin- 
cinnati Car Corporation has for dis- 
tribution Bulletin 101 illustrating 
various types of electric locomotives. 
The rapidly increasing demand for 
more capacity, power and speed in 
handling and moving materials in all 
lines of industry has been the great 
factor in developing higher types of 
locomotives. 

To meet these demands this com- 
pany has made exhaustive tests and 
built locomotives of many sizes, to a 
variety of track gauges, designed to 
meet varied specifications and to a 
quality ideal. Some of the designs 
and results of the company’s experi- 
ence in this field are contained in this 
bulletin. Separate bulletins fully il- 
lustrating and describing the various 
Cincinnati types and models will be 
gladly furnished to those interested. 
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This is the reason manufacturers do not make the Gearless Gyratory Crusher, 
shown on opposite page, having an increased output as much as 4 to 1, as set 
forth in the following opinion of the United States Circuit Court of Appeals 











IN THE 
UNITED STATES CIRCUIT COURT OF APPEALS 


FOR THE THIRD CIRCUIT. 


No. 3740. March Term, 1928. 


ALLIS-CHALMERS MANUFACTURING 
COMPANY 


APPELLANT, 
V. 
JOSEPH E. KENNEDY, 


APPELLEE. 


APPEAL FROM THE DISTRICT COURT OF THE UNITED 
STATES FOR THE DISTRICT OF DELAWARE. 


(Filed, April 30, 1928) 


Before BUFFINGTON, WOOLEY and DAVIS, Circuit 
Judges. 


Buffington, Circuit Judge. 


In the Court below Kennedy, the owner of Patent 
No. 1,486,338, granted November 21, 1922 to Charles 
L. Carman for a crusher, charged the Allis-Chalmers 
Company with infringement thereof in a gyratory stone 
crusher of its make. In a comprehensive opinion 
that Court held the patent valid and infringed. On 
appeal from a decree so holding we find ourselves in 
entire accord with that opinion, only adding that we 
find Carman’s device increased output as much as four “a 
to one, and avoided the wear, tear and rapid deprecia- [ 
tion incident to the use of prior crushers. In view of ! 
the full and satisfactory discussion the questions in 
the case have already had at the hands of the Court 
below, we limit ourselves to now stating the decree is 
affirmed. 


Attest: A true copy. 
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This is the reason manufacturers do not make the Gearless Gyratory Crusher, 
shown on opposite page, having an increased output as much as 4 to 1, as set 
forth in the following opinion of the United States Circuit Court of Appeals 











IN THE 
UNITED STATES CIRCUIT COURT OF APPEALS 


FOR THE THIRD CIRCUIT. 





No. 3740. March Term, 1928. 





ALLIS-CHALMERS MANUFACTURING 


COMPANY 
APPELLANT, 
V. 
JOSEPH E. KENNEDY, 
APPELLEE. 





APPEAL FROM THE DISTRICT COURT OF THE UNITED 
STATES FOR THE DISTRICT OF DELAWARE. 





(Filed, April 30, 1928) 





Before BUFFINGTON, WOooLEY and DAvIs, Circuit 
Judges. 


Buffington, Circuit Judge. 
In the Court below Kennedy, the owner of Patent 
No. 1,436,338, granted November 21, 1922 to Charles 
L. Carman for a crusher, charged the Allis-Chalmers 
Company with infringement thereof in a gyratory stone 
crusher of its make. In a comprehensive opinion 
that Court held the patent valid and infringed. On 
appeal from a decree so holding we find ourselves in 
entire accord with that opinion, only adding that we 
find Carman’s device increased output as much as four | “ar 
to one, and avoided the wear, tear and rapid deprecia- | 
tion incident to the use of prior crushers. In view of ! 
the full and satisfactory discussion the questions in 
the case have already had at the hands of the Court 
below, we limit ourselves to now stating the decree is 
affirmed. 
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